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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device and 
its manufacturing method which can improve the packaging density 
as a three-dimensional structure by laminating a plurality of 
semiconductor devices. 

SOLUTION: A semiconductor chip is mounted on one side of an 
interposer 1, and the electrode of the semiconductor chip 3 is 
connected to a bonding pad 5. A soldering ball 7 is provided on a 
ball pad 8 connected to the bonding pad 5. A through-hole 9 is 
provided on the interposer 1 on the side opposite to the soldering 
ball on the ball pad 8. The height of the soldering ball is made higher 
than that of the sealing resin 2 of the semiconductor chip 3. 
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* NOTICES * 

JPO and NCIPI arc not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the 1st [ of the rewiring substrate which has a semiconductor device, the 1st field in which this 
semiconductor device is carried, and the 2nd field of the opposite hand of this 1st field, and this rewiring substrate ] 
field The electrode pad which has been arranged around said semiconductor device and connected to said 
semiconductor device and electric target. The semiconductor device characterized by having consisted of a 
projection electrode prepared on this electrode pad, and a breakthrough from said 2nd field of said rewiring 
substrate to said electrode pad, and making the height from said 1st field of said projection electrode higher than 
the closure height from said 2nd field of said semiconductor device. 

[Claim 2] On the 1st [ of the rewiring substrate which has a semiconductor device, the 1st field in which this 
semiconductor device is carried, and the 2nd field of the opposite hand of this 1st field, and this rewiring substrate ] 
field The electrode pad which has been arranged around said semiconductor device and connected to said 
semiconductor device and electric target, It consists of a breakthrough from said 2nd field of said rewiring substrate 
to this electrode pad. and a projection electrode prepared in said electrode pad from this breakthrough side. The 
semiconductor device characterized by making the height from said 2nd field of said projection electrode higher than 
the closure height from said electrode pad of said semiconductor device. 

[Claim 3] The semiconductor device which is a semiconductor device according to claim 1 or 2, carries out 
laminating immobilization of other semiconductor devices at said semiconductor device, and is characterized by 
closing in one. 

[Claim 4] On the 1st [ of the rewiring substrate which has the 1st field in which the 1st and 2nd semiconductor 
devices and these 1st semiconductor devices were carried, and the 2nd field in which this 2nd semiconductor 
device was carried, and this rewiring substrate ] field On the 1st electrode pad which has been arranged around said 
1st semiconductor device and connected to said the 1st semiconductor device and electric target, and the 2nd [ of 
said rewiring substrate ] field The 2nd electrode pad which has been arranged around said 2nd semiconductor 
device and connected to said the 2nd semiconductor device and electric target. The VIA hole which connects 
electrically said 1st electrode pad and said 2nd electrode pad, The semiconductor device characterized by having 
consisted of a projection electrode prepared in said 1st electrode pad or said 2nd electrode pad. and making the 
height of said projection electrode higher than the closure height of said 1st semiconductor device. 
[Claim 5] It is the semiconductor device characterized by being a semiconductor device according to claim 4. and 
making said projection electrode higher than total with the closure height of said 1st semiconductor device, and the 
closure height of said 2nd semiconductor device. 

[Claim 6] The semiconductor device which is a semiconductor device according to claim 4 or 5, carries out 
laminating immobilization of the 3rd semiconductor device at either, and is characterized by the thing of said 1st 
semiconductor device and said 2nd semiconductor device closed in one at least. 

[Claim 7] It is the semiconductor device which it is a semiconductor device according to claim 4 or 5, and said 1st 
and 2nd semiconductor devices are connected to said 1st and 2nd electrode pads by wirebonding, and is 
characterized by the connecting location of the wire on said 1st electrode pad having shifted from the connecting 
location of the wire on said 2nd electrode pad. 

[Claim 8] The semiconductor device which is a semiconductor device which has the laminated structure which 
carried out the laminating of two or more semiconductor devices indicated by claim 1 thru/or 7, and was connected, 
and is characterized by the number of electrodes of the semiconductor device of the upside in a laminated 
structure differing from the number of electrodes of a lower semiconductor device. 

[Claim 9] It is the manufacture approach of a semiconductor device that the 1st semiconductor device was carried 
in the 1st field of a rewiring substrate, and the 2nd semiconductor device was carried in the 2nd field of the 
opposite hand of this 1st field. Said 1st semiconductor device is carried in the 1st field of said rewiring substrate. 
Said rewiring substrate Inside-out, Said rewiring substrate is laid on the fixture which has the buffer member which 
has the crevice in which said 1st semiconductor device is held, and supports said 1st semiconductor device in this 
crevice. The manufacture approach of the semiconductor device characterized by having each phase of carrying 
said 2nd semiconductor device in the 2nd field of said rewiring substrate. 

[Claim 10] A rewiring substrate and the semiconductor device protected by the package while being carried in the 
center of this rewiring substrate. The projection electrode arranged in the periphery location of this semiconductor 
device of said rewiring substrate, Two or more semiconductor devices which have the electrode pad arranged so 
that said projection electrode arrangement side and reverse side face of said rewiring substrate might be countered 
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with said projection electrode While arranging said semiconductor device in the laminating approach of the 
semiconductor device which carries out a laminating by joining said projection electrode and said electrode pad so 
that said projection electrode may serve as an upside to the direction of a laminating The laminating approach of the 
semiconductor device characterized by having the flux arrangement process which imprints said flux on said 
projection electrode using an imprint head with the fluxing section by which flux is applied only to the arrangement 
location of said projection electrode, and a corresponding location. 

[Claim 11] A rewiring substrate and the semiconductor device protected by the package while being carried in the 
center of this rewiring substrate, The projection electrode arranged in the periphery location of this semiconductor 
device of said rewiring substrate. Two or more semiconductor devices which have the electrode pad arranged so 
that said projection electrode arrangement side and reverse side face of said rewiring substrate might be countered 
with said projection electrode In the laminating approach of the semiconductor device which carries out a laminating 
by joining said projection electrode and said electrode pad To the flux feed zone material which has the flux loading 
section by which only the location corresponding to the arrangement location of said projection electrode was 
loaded with flux The laminating approach of the semiconductor device characterized by having the flux arrangement 
process which arranges said flux on said projection electrode by conveying said semiconductor device in the 
condition that said projection electrode serves as the bottom to the direction of a laminating, and immersing said 
projection electrode in said flux loading section. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device and a 
semiconductor device, and relates to the manufacture approach of a suitable semiconductor device to carry out the 
laminating of two or more semiconductor devices, consider as the three-dimensional structure, and aim at 
improvement in packaging density especially, and a semiconductor device. 

[0002] A miniaturization and thin shape-ization are demanded also of the semiconductor device used for electronic 
equipment with thin-shape[ the miniaturization of electronic equipment, lightweight-izing, and ]-izing. The package 
of a semiconductor device is shifting to the BGA (ball grid array) mold package or CSP (chip-size package) which 
has arranged the external connection terminal in the shape of an area array at the base of a package in the four 
directions from QFP for surface mounts to which the terminal extended in the shape of a gull wing that such a 
demand should be coped with. 

[0003] In such a semiconductor package, a semiconductor chip is mounted in a rewiring substrate (INTAPOZA), and 
many the so-called fan-out type which has arranged the terminal for external connection around a semiconductor 
chip by INTAPOZA of packages are used. 
[0004] 

[Description of the Prior Art] Drawing 1 is the sectional view of the semiconductor device of the conventional fan- 
out mold. In drawing 1 , a semiconductor chip 3 is carried in INTAPOZA 1 which consists of a polyimide substrate or 
a glass epoxy group plate, and is closed with closure resin 2. The semiconductor chip 3 is being fixed to INTAPOZA 
1 by the DB material (bonding agent) 6 in the state of face up. The bonding pad 5 and the ball pad 8 are formed in 
the top face of INTAPOZA 1 , and the circuit pattern connects, respectively. 

[0005] The electrode and bonding pad 5 of a semiconductor chip 3 are connected by the Au wire 4. Moreover, the 
field in which the semiconductor chip 3 of INTAPOZA 1 was carried is closed with the closure resin 2 which 
consists of epoxy system resin etc., in order to protect a semiconductor chip 3, the Au wire 4, and bonding pad 5 
grade. A through hole (VIA hole) 9 is established in the location corresponding to the ball pad 8 and bonding pad 5 of 
INTAPOZA 1 from the underside side, and the pewter ball 7 is formed in the ball pad 8 and the bonding pad 5. 
Therefore, the semiconductor chip 3 is electrically connected to the pewter ball 7 which is an external connection 
terminal through INTAPOZA 1, and the pewter ball 7 is projected and formed in the underside side of INTAPOZA 1. 
[0006] Drawing 2 is the sectional view of CSP (chip-size package) of the conventional flip chip mounting mold. In 
drawing 2 , the same sign is given to the same components as the component part shown in drawing 1 , and the 
explanation is omitted. 

[0007] In drawing 2 , flip chip mounting of the semiconductor chip 3 is carried out in the state of the face down at 
INTAPOZA 1. That is, the semiconductor chip 3 has the bump 12 for connection, and the bump 12 for connection is 
connected to the bonding pad 5. It fills up with the under-filling material 1 1 between a semiconductor chip 3 and 
INTAPOZA 1, and the semiconductor chip 3 is being fixed to INTAPOZA 1. Like the semiconductor device shown in 
drawing 1 , a through hole (VIA hole) 9 is established in INTAPOZA 1. and the pewter ball 7 is projected and formed 
in the underside side of INTAPOZA 1. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above-mentioned semiconductor package, most sizes of a package 
are reduced to the semi-conductor chip size by reducing the component-side product of PA&KEJI including a 
semiconductor chip. Therefore, it is necessary to think that the two-dimensional cutback of package structure has 
reached the limitation mostly, and to consider the miniaturization of a semiconductor device in three dimensions 
from now on. That is, it is becoming important how not only the component-side product of a semiconductor device 
but the mounting volume is made small. 

[0009] This invention is made in view of an above-mentioned technical problem, and it aims at offering the 
semiconductor device which enabled mounting of a semiconductor device in three dimensions, and its manufacture 
approach by carrying out the laminating of the semiconductor device package according to easy structure, and 
unifying. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the semiconductor device by 
invention according to claim 1 On the 1st [ of the rewiring substrate which has a semiconductor device, the 1st field 
in which this semiconductor device is carried, and the 2nd Field of the opposite hand of this 1st field, and this 
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rewiring substrate ] field The electrode pad which has been arranged around said semiconductor device and 
connected to said semiconductor device and electric target It consists of a projection electrode prepared on this 
electrode pad, and a breakthrough from said 2nd field of said rewiring substrate to said electrode pad, and considers 
as the configuration which made the height from said 1st field of said projection electrode higher than the closure 
height from said 2nd field of said semiconductor device. 

[001 1] The semiconductor device by invention according to claim 2 on the 1st [ of the rewiring substrate which has 
a semiconductor device, the 1st field in which this semiconductor device is carried, and the 2nd field of the opposite 
hand of this 1st field, and this rewiring substrate ] field The electrode pad which has been arranged around said 
semiconductor device and connected to said semiconductor device and electric target. It consists of a breakthrough 
from said 2nd field of said rewiring substrate to this electrode pad. and a projection electrode prepared in said 
electrode pad from this breakthrough side, and considers as the configuration which made the height from said 2nd 
field of said projection electrode higher than the closure height from said electrode pad of said semiconductor 
device. 

[0012] Invention according to claim 3 is a semiconductor device according to claim 1 or 2, carries out laminating 
immobilization of other semiconductor devices at said semiconductor device, and is taken as the configuration 
closed in one. 

[0013] Invention according to claim 4 on the 1st [ of the rewiring substrate which has the 1st field in which the 1st 
and 2nd semiconductor devices and these 1st semiconductor devices were carried, and the 2nd field in which this 
2nd semiconductor device was carried, and this rewiring substrate ] field On the 1st electrode pad which has been 
arranged around said 1st semiconductor device and connected to said the 1st semiconductor device and electric 
target, and the 2nd [ of said rewiring substrate ] field The 2nd electrode pad which has been arranged around said 
2nd semiconductor device and connected to said the 2nd semiconductor device and electric target The VIA hole 
which connects electrically said 1st electrode pad and said 2nd electrode pad, It consists of a projection electrode 
prepared in said 1st electrode pad or said 2nd electrode pad, and considers as the configuration which made the 
height of said projection electrode higher than the closure height of said 1st semiconductor device. 
[0014] Invention according to claim 5 is a semiconductor device according to claim 4. and considers said projection 
electrode as the configuration made higher than total with the closure height of said 1st semiconductor device, and 
the closure height of said 2nd semiconductor device. 

[0015] Invention according to claim 6 is a semiconductor device according to claim 4 or 5, and is taken as the 
configuration of said 1st semiconductor device and said 2nd semiconductor device which carried out laminating 
immobilization of the 3rd semiconductor device at least at either, and was closed in one. 
[0016] Invention according to claim 7 is a semiconductor device according to claim 4 or 5. said 1st and 2nd 
semiconductor devices are connected to said 1st and 2nd electrode pads by wirebonding, and the connecting 
location of the wire on said 1st electrode pad is considered as the configuration which has shifted from the 
connecting location of the wire on said 2nd electrode pad. 

[0017] Invention according to claim 8 is a semiconductor device which has the laminated structure which carried out 
the laminating of two or more semiconductor devices indicated by claim 1 thru/or 7. and was connected, and is 
taken as the configuration from which the number of electrodes of the semiconductor device of the upside in a 
laminated structure and the number of electrodes of a lower semiconductor device differ. 

[001 8] As for invention according to claim 9, the 1 st semiconductor device is carried in the 1 st field of a rewiring 
substrate. It is the manufacture approach of a semiconductor device that the 2nd semiconductor device was carried 
in the 2nd field of the opposite hand of this 1 st field. Said 1st semiconductor device is carried in the 1st field of said 
rewiring substrate. Said rewiring substrate Inside-out Said rewiring substrate is laid on the fixture which has the 
buffer member which has the crevice in which said 1st semiconductor device is held, and supports said 1st 
semiconductor device in this crevice, and it considers as the configuration which has each phase of carrying said 
2nd semiconductor device in the 2nd field of said rewiring substrate. 

[0019] The semiconductor device protected by the package while invention according to claim 10 was carried in the 
center of a rewiring substrate and this rewiring substrate, The projection electrode arranged in the periphery 
location of this semiconductor device of said rewiring substrate. Two or more semiconductor devices which have 
the electrode pad arranged so that said projection electrode arrangement side and reverse side face of said rewiring 
substrate might be countered with said projection electrode While arranging said semiconductor device in the 
laminating approach of the semiconductor device which carries out a laminating by joining said projection electrode 
and said electrode pad so that said projection electrode may serve as an upside to the direction of a laminating It 
considers as the configuration which has the flux arrangement process which imprints said flux on said projection 
electrode using an imprint head with the fluxing section by which flux is applied only to the arrangement location of 
said projection electrode, and a corresponding location. 

[0020] The semiconductor device protected by the package while invention according to claim 1 1 was carried in the 
center of a rewiring substrate and this rewiring substrate. The projection electrode arranged in the periphery 
location of this semiconductor device of said rewiring substrate. Two or more semiconductor devices which have 
the electrode pad arranged so that said projection electrode arrangement side and reverse side face of said rewiring 
substrate might be countered with said projection electrode In the laminating approach of the semiconductor device 
which carries out a laminating by joining said projection electrode and said electrode pad To the flux feed zone 
material which has the flux loading section by which only the location corresponding to the arrangement location of 
said projection electrode was loaded with flux Said semiconductor device is conveyed in the condition that said 
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projection electrode serves as the bottom to the direction of a laminating, and it considers as the configuration 
which has the flux arrangement process which arranges said flux on said projection electrode by immersing said 
projection electrode in said flux loading section. 
[0021] Each above-mentioned means acts as follows. 

[0022] According to invention according to claim 1, a breakthrough is prepared in INTAPOZA on the background of 
an electrode pad in which the projection electrode was prepared, and the background side (field of a projection 
electrode and an opposite hand) of an electrode pad is exposed within a breakthrough. Moreover, since the height of 
a projection electrode is higher than the closure height of a semiconductor device, when carrying out the laminating 
of the semiconductor device of the same structure, the projection electrode of an upper semiconductor device can 
be connected to the electrode pad in the breakthrough of a lower semiconductor device. At this time, the part by 
which the semiconductor device of an upper semiconductor device was closed is held in the space formed with the 
projection electrode between the rewiring substrate of an upper semiconductor device, and the rewiring substrate of 
a lower semiconductor device. Therefore, only a projection electrode can prescribe connection of each 
semiconductor device and the distance between each semiconductor device, and the laminated structure of two or 
more semiconductor devices with an easy configuration can be realized. Moreover, the rewiring substrate has the 
loading side of a semiconductor device, and can arrange an electrode pad freely on a rewiring substrate by forming a 
circuit pattern in this loading side. 

[0023] According to invention according to claim 2, a breakthrough is prepared in INTAPOZA on the background of 
an electrode pad in which the projection electrode was prepared, the background side of an electrode pad is 
exposed within a breakthrough, and a projection electrode is prepared in this field. Moreover, since the height of a 
projection electrode is higher than the closure height of a semiconductor device, when carrying out the laminating of 
the semiconductor device of the same structure, the projection electrode of an upper semiconductor device can be 
connected to the electrode pad of a lower semiconductor device. At this time, the part by which the semiconductor 
device of a lower semiconductor device was closed is held in the space formed with the projection electrode 
between the rewiring substrate of an upper semiconductor device, and the rewiring substrate of a lower 
semiconductor device. Therefore, only a projection electrode can prescribe connection of each semiconductor 
device and the distance between each semiconductor device, and the laminated structure of two or more 
semiconductor devices with an easy configuration can be realized. Moreover, the rewiring substrate has the loading 
side of a semiconductor device, and can arrange an electrode pad freely on a rewiring substrate by forming a circuit 
pattern in this loading side. 

[0024] Since according to invention according to claim 3 laminating immobilization of the semiconductor device of 
further others is carried out at the semiconductor device of a semiconductor device according to claim 1 or 2 and it 
closes in one. the laminating of the semiconductor device of a laminated structure can be carried out further, and 
many semiconductor devices can be mounted by the inside of the same volume. 

[0025] According to invention according to claim 4, a projection electrode is prepared only in one side of the 
electrode pad which the semiconductor device was mounted in both sides of a rewiring substrate, and was prepared 
in both sides of a rewiring substrate. The electrode pad of both sides of a rewiring substrate is electrically 
connected by the VIA hole. Therefore, the laminating of the semiconductor device which has a projection electrode 
higher than the closure high of the semiconductor device of the side in which the projection electrode is not 
prepared can be carried out from the side which is not prepared in the projection electrode, and the laminated 
structure of a semiconductor device can be realized with, an easy configuration. 

[0026] According to invention according to claim 5. in a semiconductor device according to claim 4. since a 
projection electrode is more expensive than total of the closure height of the semiconductor device of the both 
sides of a rewiring substrate, the laminating of the semiconductor devices of the same configuration can be carried 
out 

[0027] Since according to invention according to claim 6 laminating immobilization of the semiconductor device of 
further others is carried out at the semiconductor device of a semiconductor device according to claim 4 or 5 and it 
closes in one, the laminating of the semiconductor device of a laminated structure can be carried out further, and 
many semiconductor devices can be mounted by the inside of the same volume. 

[0028] According to invention according to claim 7. in a semiconductor device according to claim 4 or 5. the 
semiconductor device of the both sides of a rewiring substrate is connected to an electrode pad by wirebonding. 
And the connecting location of the wire on the electrode pad of one side has shifted from the connecting location of 
the wire on the electrode pad of an opposite hand. Since the wire is already stretched under the bonding location 
when performing wirebonding of the semiconductor device of an opposite hand after performing wirebonding of the 
semiconductor device of one side, when the bonding location of the semiconductor device of both sides is the same, 
a bonding location cannot be supported from the bottom. However, in the semiconductor device by this invention, 
when performing wirebonding of the semiconductor device of an opposite hand after performing wirebonding of the 
semiconductor device of one side, a bonding location can be supported from the part bottom by which bonding is 
carried out using a gap of the bonding location of an opposite hand, and positive wirebonding can be performed. 
[0029] Since it considers as the configuration from which the number of electrodes of the semiconductor device of 
the upside in a laminated structure and the number of electrodes of a lower semiconductor device differ in the 
semiconductor device which has the laminated structure which carried out the laminating of two or more 
semiconductor devices indicated by claim 1 thru/or 7, and was connected according to invention according to claim 
8, the laminating of the semiconductor devices which have the semiconductor device from which size differs can be 
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carried out. 

[0030] Since according to invention according to claim 9 it can carry, supporting the semiconductor device of an 
opposite hand from the bottom after carrying the semiconductor device of one side in case a semiconductor device 
is carried in both sides of a rewiring substrate, the semiconductor device of both sides can certainly be carried in a 
rewiring substrate. 

[0031] While according to invention according to claim 10 arranging a semiconductor device in the laminating 
approach of the semiconductor device which carries out the laminating of two or more semiconductor devices by 
joining a projection electrode and an electrode pad so that a projection electrode may serve as an upside to the 
direction of a laminating By imprinting flux on a projection electrode using an imprint head with the fluxing section by 
which flux is applied only to the arrangement location of a projection electrode, and a corresponding location, flux 
can be prepared only in a projection electrode. Therefore, it can prevent that the projection electrode and electrode 
pad which adjoin at the time of the reflow processing carried out in order to join an electrode pad to a projection 
electrode after FURAKKU spreading short-circuit. 

[0032] In the laminating approach of the semiconductor device which carries out the laminating of two or more 
semiconductor devices by joining a projection electrode and an electrode pad according to invention according to 
claim 1 1 By conveying a semiconductor device in the condition that a projection electrode serves as the bottom to 
the direction of a laminating, immersing a projection electrode in the flux loading section by which only the location 
corresponding to the arrangement location of a projection electrode was loaded with flux, and arranging flux on a 
projection electrode Flux can be prepared only in a projection electrode. Therefore, it can prevent that the 
projection electrode and electrode pad which adjoin at the time of the reflow processing carried out in order to join 
an electrode pad to a projection electrode after FURAKKU spreading short-circuit. 

[0033] Moreover, after usually being manufactured, a semiconductor device is kept so that a projection electrode 
may be located downward. For this reason, by the laminating approach according to claim 10. the processing which 
reverses a required semiconductor device becomes unnecessary, and simplification of a flux arrangement process 
can be attained. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in this invention is explained to a detail with 
reference to a drawing. 

[0035] Drawing 3 is the sectional view of the semiconductor device 40 by the 1 st example of this invention. The 
semiconductor device 40 shown in drawing 3 is a semiconductor device of the fan-out mold by which wirebonding 
connection was made. In drawing 3 . the same sign is given to the same components as the component part shown 
in drawing 1 , and the explanation is omitted. 

[0036] In the semiconductor device 40 shown in drawing 3 . a semiconductor chip 3 is carried in the wiring side side 
of INTAPOZA 1 which consists of an one side wiring substrate. INTAPOZA 1 is formed from a polyimide tape 
substrate, a glass epoxy group plate, or an organic substrate (polycarbonate). A semiconductor chip 3 is fixed to 
INTAPOZA 1 by the DB material 6. and a semiconductor chip 3 and the bonding pad 5 formed on INTAPOZA 1 are 
electrically connected by carrying out wirebonding with the Au wire 4. A bonding pad 5 is connected to the ball pad 
8 by the circuit pattern. The front face of the ball pad 8 is covered with the pewter resist 10 except for the part 
which forms the pewter ball 7. The pewter ball 7 is formed on the ball pad 8 by the side of the field in which a 
semiconductor chip 3 is carried. 

[0037] The through hole (VIA) 9 where even the ball pad 8 extends is established in the field of the opposite hand of 
the semiconductor chip 3 loading side of INTAPOZA 1. That is. a through hole 9 is a breakthrough which penetrates 
the substrate of INTAPOZA 1 and is prepared. Therefore, the field of the opposite hand of the field in which the 
pewter ball 7 of the ball pad 8 was formed is exposed in a through hole 9. In order to carry out the laminating of the 
semiconductor device like the after-mentioned and to make connection possible, the magnitude of a through hole 9 • 
is set as magnitude which the bail pad 8 of sufficient area to connect the pewter ball 7 exposes. 
[0038] Although a semiconductor chip 3 and a bonding pad 5 are closed with closure resin 2, the ball pad 8 which 
exposed only the alder dowel-RU loading part by the pewter resist 10 is not closed. Therefore, the pewter ball 7 is 
formed on the ball pad 8 exposed by the pewter resist 10. That is. the pewter ball 7 is arranged around a 
semiconductor chip 3 at the semiconductor chip loading side side of INTAPOZA 1. 

[0039] A semiconductor chip 3 is a thin-shape-ized semiconductor chip, and the closure height (height from the ball 
pad 8 of the part closed with closure resin 2) by closure resin 2 is set up lower than the height (height from the ball 
pad 8 of the pewter ball 7) of the pewter ball 7. Namely, as it becomes higher than the closure height by closure 
resin 2. it is set up. and the height of the pewter ball 7 carries out the laminating of the semiconductor device which 
has the same structure so that it may mention later easily, and has connectable structure. Thus, in order to make 
the height of closure resin 2 low, when using wirebonding, it is effective to use fluid resin. Moreover, the closure 
height stabilized lower is realizable by using a vacuum airline printer together. 

[0040] Drawing 4 is a semiconductor device by the gestalt of this operation, and is the sectional view showing the 
example in the case of carrying out flip chip mounting of the semiconductor chip. In drawing 4 , the same sign is 
given to the same components as the component part shown in drawing 3 , and the explanation is omitted. 
[0041] As shown in drawing 4 , it can be made still lower than the case where the closure height by closure resin 2 
is shown in drawing 3 , by using flip chip mounting for connection of a semiconductor chip 3. That is, closure height 
is low pressed down by performing electrical installation of a semiconductor chip 3 and INTAPOZA 1 with the 
projection electrode 12 which replaced with the Au wire 4 and was formed in the semiconductor chip 3. Au bump or 
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a pewter bump is used as a projection electrode 12. 

[0042] Generally between a semiconductor chip 3 and INTAPOZA 1. the under-filling material 11 is poured in, and 
connection between the projection electrode 12 and a bonding pad 5 is reinforced. By performing impregnation of 
this under-filling material 11, after forming the pewter ball 7, the under-filling material 11 can be supplied also to the 
joint of the pewter ball 7 and a ball pad. and connection of the pewter ball 7 can be reinforced. Thereby, the 
dependability of secondary mounting which mounts a semiconductor device in a substrate can be raised. 
[0043] Although the semiconductor device shown in drawing 4 is the so-called exaggerated mould type which closes 
the semiconductor chip 3 whole with closure resin 2, in flip chip mounting, closure height (closure height turns into 
height of the top face of a semiconductor chip 3 in this case) can be made lower by excluding closure by closure 
resin 2. 

[0044] The semiconductor device shown in above-mentioned drawing 3 and above-mentioned drawing 4 can be 
manufactured in low cost by using INTAPOZA 1 of one side wiring. Moreover, it is not necessary to perform through 
hole plating to a through hole 9, and can respond also to detailed wiring. 

[0045] Drawing 5 is the top view showing the physical relationship of the bonding pad 5 of a semiconductor device 
and the ball pad 8 using the wirebonding connection shown in drawing 3 . INTAPOZA 1 used for the semiconductor 
device by the gestalt of this operation can form a circuit pattern also on the field which counters a semiconductor 
chip 3, as shown in drawing 5 . For this reason, the arrangement relation between a bonding pad 5 and the ball pad 8 
can be set up freely, and a bonding pad 5 and the ball pad 8 can be efficiently arranged within a narrow area. 
[0046] In addition, although explanation of the semiconductor device by the gestalt of this above-mentioned 
operation illustrated and explained the example which connected a semiconductor chip 3 and INTAPOZA 1 by 
wirebonding and flip chip mounting, INTAPOZA 1 may be used as a tape substrate and a semiconductor chip 3 and 
INTAPOZA 1 may be connected by TAB (tape auto METEDO bonding) connection. 

[0047] Next, the structure which carried out the laminating of two or more semiconductor devices by the 1st 
example of above-mentioned this invention, and was connected is explained. Drawing 6 is the sectional view showing 
the example which carried out the two-piece laminating of the semiconductor device which connected the 
semiconductor chip to INTAPOZA by wirebonding as shown in drawing 3 . and was connected. Drawing 7 is the 
sectional view showing the example which carried out the two-piece laminating of the semiconductor device which 
connected the semiconductor chip to INTAPOZA by flip chip mounting as shown in drawing 4 , and was connected. 
In drawing 6 and drawing 7 , the same sign is given to the same components as the component part shown in 
drawing 3 and drawing 4 , respectively, and the explanation is omitted. 

[0048] As shown in drawing 6 and drawing 7 , the pewter ball 7 prepared in the upper semiconductor device is 
connected to the ball pad 8 with which a lower semiconductor device corresponds through the through hole 9 of a 
lower semiconductor device. Since the height of a pewter ball is higher than the closure height of closure resin 2, 
spacing between INTAPOZA 1 of an upper semiconductor device and a lower semiconductor device is maintained 
with the pewter ball 7 more than the closure height of closure resin 2. Therefore, a semiconductor chip 3 is held in 
the space formed between INTAPOZA 1 of an upper semiconductor device, and INTAPOZA 1 of a lower 
semiconductor device. 

[0049] What is necessary is just to fuse the pewter ball 7 of an upper semiconductor device, after only piling up 
semiconductor devices, and to connect with the ball pad of a lower semiconductor device in the laminated structure 
of such a semiconductor device, in order to carry out laminating immobilization of the semiconductor device. 
Therefore, a laminated structure can be formed by the very easy activity. Moreover, since the pewter ball 7 of an 
upper semiconductor device is arranged in the through hole 9 formed in INTAPOZA 1 of a lower semiconductor 
device, positioning of semiconductor devices is performed automatically. 

[0050] Drawing 8 is the sectional view showing some semiconductor devices which are the modifications of the 
semiconductor device by the gestalt of this operation. The same sign is given to the same components as the 
component part shown in drawing 6 in drawing 8 , and the explanation is omitted. In the modification shown in 
drawing 8 , the through hole 9 is formed in the shape of a grinding dovetail. By making a through hole 9 into such a 
configuration, at the time of positioning of a semiconductor device, the operation to which it shows the pewter ball 7 
to a through hole 9 improves, and positioning of semiconductor devices becomes easier. The configuration which is 
not limited in the shape of a grinding dovetail, and beveled the edge of a through hole 9 is sufficient as the 
configuration of a through hole 9. 

[0051] Moreover, in order to prevent omission of a laminating or the pewter ball by the reflow of the pewter at the 
time of secondary mounting, it is desirable to make diameter size of a mounting land into 1.5 or less times of the 
diameter size of opening of a through hole 9. Diameter size of a mounting land and diameter size of opening of a 
through hole 9 are more preferably made equivalent Thereby, the area of an up-and-down pewter connection 
becomes equal, and the fused pewter can be drawn close by one of the two, or can prevent the stress 
concentration of the joint after mounting. Moreover, as a pewter ball 7 of the semi-conductor used for a laminating, 
by using a high-melting pewter ball, it can prevent that the pewter ball 7 in a laminated structure remelts the 
laminating structure to ** secondarily mounted to a mother board, and reliable secondary mounting can be attained. 
[0052] The construction material of the configuration of the above through holes 9, size, and the pewter ball 7 is 
explained below, and also it is applicable to an example. 

[0053] In addition, in order not to connect the pewter ball 7 to INTAPOZA 1 of a semiconductor device located in 
the maximum upper case of a laminated structure from an upside, as shown in drawing 9 , there is no need of 
forming a through hole 9, and it serves as the part cost reduction. Moreover, when INTAPOZA 1 which formed the 
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through hole 9 is used also for the semiconductor device located in the maximum upper case, electric contact to 
the semiconductor device by which the laminating was carried out through this through hole 9 can be performed, 
and the semiconductor device trial of a continuity check etc. can be performed. 

[0054] Drawing 10 is the sectional view showing the configuration at the time of making [ more ] the number of 
electrodes of the semiconductor device of an upper case than the number of electrodes of the semiconductor 
device of the lower berth in the laminated structure of the semiconductor device by the gestalt of this operation. In 
drawing 10 , the same sign is given to the same components as the component part shown in drawing 6 , and the 
explanation is omitted. 

[0055] In drawing 10 , since an upper semiconductor device has many electrodes, it made INTAPOZA 1 A of an 
upper semiconductor device larger than INTAPOZA 1 of a lower semiconductor device, and has prepared ball pad 
8A other than the ball pad 8. And ball pad 8A which is not connected to a lower semiconductor device and a lower 
electric target is arranged in the periphery section, and pewter ball 7A linked to this ball pad 8A is formed more 
greatly than the pewter ball 7. That is, the height of pewter ball 7A is made into the height and EQC to the pewter 
ball 7 of a lower semiconductor device. Thereby, the electrode of an upper semiconductor device can be electrically 
connected to other substrates, such as a mother board, without going via the electrode of a lower semiconductor 
device. Thus, the laminating of the semiconductor device of the different number of electrodes can be carried out 
by changing the magnitude of a pewter ball. According to the configuration of such a semiconductor device, that of 
an upper semiconductor device and a lower semiconductor device can be made into the thing of different size, and 
it becomes possible to carry out the laminating of the semiconductor device of various classes. 
[0056] Drawing 1 1 is the sectional view in the semiconductor device by the gestalt of this operation showing the 
modification of the ball pad in a through hole. As for ball pad 8B shown in drawing 1 1 . the field where the pewter 
ball 7 of an upper semiconductor device is connected is formed in the convex configuration. Thus, by making a ball 
pad into a convex configuration, a touch area with the pewter ball 7 increases, and reliable connection can be 
attained. 

[0057] In addition, in the laminated structure of the semiconductor device by the above-mentioned example, the 
semiconductor chip of the semiconductor device by which a laminating is carried out may be a chip of the same 
kind, and can also be considered as a chip of a different kind. Moreover, although the configuration which carried out 
the laminating of the two semiconductor devices was explained, the laminating of the three or more semiconductor 
devices can also be carried out by putting by the same approach. 

[0058] Moreover, various modifications in the gestalt of this operation are explained below, and also they are 
applicable to an example. 

[0059] Next, the 2nd example of this invention is explained. Drawing 1 2 and drawing 1 3 are the sectional views of 
the semiconductor device by the 2nd example of this invention. Drawing 12 makes wirebonding connection of the 
semiconductor chip, and drawing 13 carries out flip chip mounting of the semiconductor chip. In drawing 12 and 
drawing 13 , the same sign is given to the same components as the component part shown in drawing 3 and drawing 
4 . The component part of the semiconductor device by the 2nd example of this invention is the same as the 
component part and basic target of a semiconductor device by the 1st above-mentioned example, and explains only 
the point of difference here. 

[0060] In the semiconductor device by the 1st above-mentioned example, the pewter ball 7 is formed in the 
semiconductor chip loading side, i.e., wiring side, side of INTAPOZA 1. And the closure height of closure resin is set 
up lower than the height of the pewter ball 7. That is. a semiconductor chip 3 and the pewter ball 7 are carried in 
the same field side of INTAPOZA 1. and the through hole 9 is established in the field of the opposite hand of the 
semiconductor chip loading side of INTAPOZA 1. 

[0061] On the other hand, in the semiconductor device by the 2nd example, the pewter ball 7 is formed in the field 
of the opposite hand of the semiconductor chip loading side of in TAPOZA 1. That is, the pewter ball 7 is formed to 
the field of the ball pad 8 exposed in the through hole 9. Therefore, the pewter ball 7 is formed so that it may 
project in the opposite hand of the field in which the semiconductor chip 3 (closure resin 2) was formed. 
[0062] In such a configuration, the closure height (height from the front face of the ball pad 8) of closure resin 2 is 
set up lower than the height (height from the field of the opposite hand of the chip component side of INTAPOZA 1) 
of the pewter ball 7. That is, when the laminating of the semiconductor device by the gestalt of this operation is 
carried out so that it may mention later since the height of the pewter ball 7 is higher than closure height, the 
closure part by closure resin 2 is held in the space formed between INTAPOZA of the semiconductor device of an 
upside and the bottom. 

[0063] In addition, although explanation of the semiconductor device by the gestalt of this above-mentioned 
operation illustrated and explained the example which connected a semiconductor chip 3 and INTAPOZA 1 by 
wirebonding and flip chip mounting, INTAPOZA 1 may be used as a tape substrate and a semiconductor chip 3 and 
INTAPOZA 1 may be connected by TAB (tape auto METEDO bonding) connection. 

[0064] Next, the structure which carried out the laminating of two or more semiconductor devices by the 2nd 
example of above-mentioned this invention, and was connected is explained. Drawing 14 is the sectional view 
showing the example which carried out the two-piece laminating of the semiconductor device which connected the 
semiconductor chip to INTAPOZA by wirebonding as shown in drawing 12 , and was connected. Drawing 15 is the 
sectional view showing the example which carried out the two-piece laminating of the semiconductor device which 
connected the semiconductor chip to INTAPOZA by flip chip mounting as shown in drawing 13 , and was connected. 
In drawing 14 and drawing 1 5 , the same sign is given to the same components as the component part shown in 
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drawing 12 and drawing 1 3 , respectively, and the explanation is omitted. 

[0065] As shown in drawing 14 and drawing 15 , the pewter ball 7 prepared in the upper semiconductor device is 
connected to the ball pad 8 with which a lower semiconductor device corresponds through the through hole 9 of a 
lower semiconductor device. Since the height of the pewter ball 7 is higher than the closure height of closure resin 
2, spacing between INTAPOZA 1 of an upper semiconductor device and a lower semiconductor device is maintained 
with the pewter ball 7 more than the closure height of closure resin 2. Therefore, a semiconductor chip 3 is held in 
the space formed between INTAPOZA 1 of an upper semiconductor device, and INTAPOZA 1 of a lower 
semiconductor device. 

[0066] What is necessary is just to fuse the pewter ball 7 of an upper semiconductor device, after only piling up 
semiconductor devices, and to connect with the ball pad of a lower semiconductor device in the laminated structure 
of such a semiconductor device, in order to carry out laminating immobilization of the semiconductor device. 
Therefore, a laminated structure can be formed by the very easy activity. 

[0067] In addition, in the laminated structure of the semiconductor device by the above-mentioned example, the 
semiconductor chip of the semiconductor device by which a laminating is carried out may be a chip of the same 
kind, and can also be considered as a chip of a different kind. Moreover, although the configuration which carried out 
the laminating of the two semiconductor devices was explained, the laminating of the three or more semiconductor 
devices can also be carried out by putting one by one by the same approach. 

[0068] Next, the 3rd example of this invention is explained. Drawing 1 6 and drawing 1 7 are the sectional views 
showing the semiconductor device by the 3rd example of this invention. In drawing 16 and drawing 1 7 , the same 
sign is given to the same components as the component part shown in drawing 3 and drawing 4 , and the explanation 
is omitted. Fundamental structure is the same as the semiconductor device according [ the semiconductor device 
by the gestalt of this operation ] to the 1st above-mentioned example, and a point of difference is that the 
laminating of the semiconductor chip 3A is carried out and the resin seal is carried out in one on a semiconductor 
chip 3. 

[0069] In drawing 16 , the laminating of the semiconductor chip 3A smaller than a semiconductor chip 3 is carried 
out to the semiconductor chip 3 through shock absorbing material 13. Both are connected to the bonding pad 5 of 
INTAPOZA 1 by the Au wire 4, and semiconductor chips 3 and 3A are closed in one with closure resin 2. The 
closure height of closure resin 2 is set up like the semiconductor device by the 1st above-mentioned example lower 
than the height of pewter ball 7B. Therefore, the semiconductor device by the gestalt of this operation as well as 
the semiconductor device by the 1st above-mentioned example can carry out the laminating of two or more 
semiconductor devices, and can be connected. 

[0070] The semiconductor device shown in drawing 1 7 carries out flip chip mounting of the semiconductor chip 3 in 
the semiconductor device shown in drawing 16 , and other configurations are the same as the semiconductor device 
shown in drawing 16 . 

[0071] Moreover, although a graphic display is not carried out, TAB connection of the semiconductor device 3 can 
also be made. Moreover, although the resin seal of the two semiconductor chips is carried out in piles in drawing 1 6 
and drawing 1 7 , if the closure height of a semiconductor chip can be made lower than the height of pewter ball 7B. 
it is good also as a configuration which carried out the laminating of the three or more semiconductor devices, 
carried in INTAPOZA 1 and carried out the resin seal in one. 

[0072] Next, the 4th example of this invention is explained. Drawing 1 8 is the sectional view showing the 
semiconductor device by the 4th example of this invention. In drawing 18 . the same sign is given to the same 
components as the component part shown in drawing 1 2 . and the explanation is omitted. Fundamental structure is 
the same as the semiconductor device according [ the semiconductor device by the gestalt of this operation ] to 
the 2nd above-mentioned example, and a point of difference is that the laminating of the semiconductor chip 3A is 
carried out, and the resin seal is carried out in one on a semiconductor chip 3. 

[0073] In drawing 1 8 . the laminating of the semiconductor chip 3A smaller than a semiconductor chip 3 is carried 
out to the semiconductor chip 3 through shock absorbing material 13. Both are connected to the bonding pad 5 of 
INTAPOZA 1 by the Au wire 4. and semiconductor chips 3 and 3A are closed in one with closure resin 2. The 
closure height of closure resin 2 is set up like the semiconductor device by the 2nd above-mentioned example lower 
than the height of pewter ball 7B. Therefore, the semiconductor device by the gestalt of this operation as well as 
the semiconductor device by the 1st above-mentioned example can carry out the laminating of two or more 
semiconductor devices, and can be connected. 

[0074] Although the semiconductor device shown in drawing 18 carries out wirebonding of the semiconductor chips 
3 and 3A, a semiconductor chip 3 can also be mounted in INTAPOZA 1 by flip chip mounting, and may be mounted 
by TAB connection. Moreover, although the resin seal of the two semiconductor chips is carried out in piles in 
drawing 18 , if closure height can be made lower than the height of pewter ball 7B, it is good also as a configuration 
which carried out the laminating of the three or more semiconductor devices, carried in INTAPOZA 1 and carried 
out the resin seal in one. 

[0075] Moreover, although pewter ball 7B higher than the closure height of closure resin 2 is prepared in the 
semiconductor device shown in drawing 18 . since the pewter ball of the semiconductor device of the bottom is only 
for connecting with a substrate when carrying out the laminating of two or more semiconductor devices and 
connecting, there is no need of considering as a large pewter ball. 

[0076] Next, the 5th example of this invention is explained. Drawing 19 is the sectional view of the semiconductor 
device by the 5th example of this invention. In drawing 1 9 . the same sign is given to the same components as the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejue 



2005/02/22 



8/15 ^— V 



component part shown in drawing 3 , and the explanation is omitted. 

[0077] With the gestalt of this operation, a double-sided wiring substrate is used as INTAPOZA 21. Therefore, a 
bonding pad 5 and the ball pad 8 are formed in both sides of INTAPOZA 21, a semiconductor chip 3 is carried in 
both sides of INTAPOZA 21, and a resin seal is carried out. The ball pad 8 or bonding pad 5 of each other prepared 
in both sides of INTAPOZA 21 is electrically connected by the VIA hole 22. The VIA hole 22 is a hole which 
penetrates the substrate of INTAPOZA 21. and plating is performed to an inner surface and it connects the 
electrode pad of both sides of INTAPOZA electrically. Moreover, pewter ball 7C is prepared in either of the double- 
sided ball pads 8. 

[0078] The height of pewter ball 7C can be carried out to more than the two times of the closure height of closure 
resin 2. can carry out the laminating of two or more semiconductor devices, and can connect them. That is. when 
the laminating of the semiconductor device by the gestalt of this operation is carried out and it connects, pewter 
ball 7C of a semiconductor device located in an upside is connected to the ball pad 8 of a lower semiconductor 
device. Between INTABOZA 21 of an upper semiconductor device, and INTAPOZA 21 of a lower semiconductor 
device, the closure resin 2 of the upper semiconductor chip 3 and the closure resin 2 of the lower semiconductor 
chip 3 are held. Therefore, it is necessary to carry out the height of pewter ball 7C to more than the two times of 
the closure height of closure resin 2. 

[0079] As it is not necessary to prepare big pewter ball 7G as mentioned above in the semiconductor device located 
in the bottom here among two or more semiconductor devices by which the laminating was carried out and is shown 
in drawing 20 , what is necessary is just the pewter ball 7 carried out to more than the height of the closure resin 2 
which closes the lower semiconductor chip 3. 

[0080] In addition, the semiconductor device by the gestalt of this operation is also good considering a 
semiconductor chip 3 as well as the above-mentioned example as not wirebonding but flip chip mounting, or TAB 
connection. 

[0081] Drawing 21 (a) and (b) are the mimetic diagrams showing the condition of having carried out the laminating of 
the modification of the semiconductor device shown in drawing 1 9 and drawing 20 . In this modification, the height of 
closure resin 2 is made low except the part which closes a bonding wire (Au wire 4). And it is made for the part by 
which the bonding wire of the semiconductor device of an upside and the bottom was closed not to lap by shifting 
relatively the location of the semiconductor chip 3 of an upper semiconductor device, and the location of the 
semiconductor chip 2 of a lower semiconductor device. That is, it is the part to which the part which closed the 
bonding wire becomes the highest in the part of closure resin 2. and by shifting this part of each other and arranging 
it. spacing of INTAPOZA 21 of an upper semiconductor device and INTAPOZA 21 of a lower semiconductor device 
can be narrowed, and the height of the whole laminated structure can be made small. In addition, semiconductor 
devices can also be positioned by fitting the part which closed the bonding wire of one semiconductor device into 
the part which closed parts other than the bonding wire of the semiconductor device of another side. 
[0082] Next, the manufacture approach of the semiconductor device by the 5th example of this invention shown in 
drawing 19 and drawing 20 is explained. 

[0083] Drawing 22 is the mimetic diagram having shown the process which carries a semiconductor chip in 
INTAPOZA 21. In the 5th example of this invention, a semiconductor chip 3-1 and 3-2 are carried in the both sides 
of INTAPOZA 21. In case the upper semiconductor chip 3-1 is carried in the field of the opposite hand of 
INTAPOZA 21 after following, for example, carrying the lower semiconductor chip 3-2, INTAPOZA 21 is laid in a 
fixture 30 and performed. Since the semiconductor chip 3-2 is already carried in the field of the INTAPOZA 21 
bottom, the crevice in which a semiconductor chip 3-2 is held is established in a fixture 30. However, when it is 
going to carry out dice attachment of the semiconductor chip 3-1 as [ this ] at INTAPOZA 21. INTAPOZA 21 bends 
according to the load in the case of dice attachment and there is a possibility that the lower semiconductor chip 3- 
2 may be contacted and damaged on the base of the crevice of a fixture 30. In order to avoid such a problem, the 
buffer member 31 is formed in the bottom of a semiconductor chip 3-2, a semiconductor chip -3-2 is supported, 
and it is made for ******-****** 21 not to bend according to the load in the case of dice attachment of the upper 
semiconductor chip 3-1. As a buffer member 31, the spring material which has thermal resistance is suitable. As 
such an ingredient. NBR, silicon system rubber, or fluorine system rubber is mentioned. 
[0084] Drawing 23 is the mimetic diagram showing the process at the time of performing wirebonding in the 
semiconductor device 3-1 of INTAPOZA 21 with which semiconductor chip 3-1 ** 3-2 was carried. In case 
wirebonding of the semiconductor chip 3-1 of an opposite hand is carried out after carrying a semiconductor chip 3- 
2 in INTAPOZA 21 and performing wirebonding, the load of a wire bonder joins the connection to INTAPOZA 21 
(bonding pad). Since INTAPOZA 21 is formed with a very thin substrate, if WAYABONDINGU is performed where the 
periphery section of INTAPOZA 21 is supported, INTAPOZA 21 will bend (it will sink in the bottom), and it has a 
possibility that wirebonding cannot be performed appropriately. In order to avoid such a problem, the bonding wire 
connection of the upper semiconductor chip 3-1 and the lower semiconductor chip 3-2 is shifted. More specifically, 
the bonding location of the lower semiconductor chip 3-2 is carried out inside the bonding location of the upper 
semiconductor chip 3-1. In case wirebonding of the upper semiconductor chip 3-1 is carried out by doing in this 
way. as shown in drawing 23 . a part for the bonding area of INTAPOZA 21 can be supported on the top face of a 
fixture 30. and a fixture 30 can receive the load of a wire bonder. Therefore, the problem that INTAPOZA 21 bends 
and wirebonding cannot be appropriately performed at the time of wirebonding of the upper semiconductor chip 3-1 
is avoidable. 

[0085] Drawing 24 is the mimetic diagram showing how to avoid the problem by bending of INTAPOZA 21 without 
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using shock absorbing material 31. Drawing 24 (a) is the side elevation of the INTAPOZATO semiconductor chip 
carried in the fixture, and drawing 24 (b) is the top view seen from the upper part of the half-** chip 3-1. The press 
member 32 is forced on the part which does not perform wirebonding of INTAPOZA 21. and INTAPOZA 21 will be 
beforehand sagged to some extent by the approach shown in drawing 24 . Even if the load by the wire bonder is 
added to INTAPOZA 21 by carrying out wirebonding in the condition that INTAPOZA 21 has tension to some extent 
where INTAPOZA 21 is sagged, INTAPOZA 21 does not bend any more and can perform wirebonding normally. 
[0086] Moreover, it is good also as holding, where INTAPOZA 21 is inserted between the press member 32 and 
supporter material by preparing supporter material in the part bottom which the press member 32 of INTAPOZA 21 
contacts. 

[0087] Next, the process which closes the semiconductor device by the 5th example of this invention is explained. 
Here, two or more semiconductor devices are collectively formed on INTAPOZA 21, and the case where the resin 
seal of two or more semiconductor devices is carried out is explained. Drawing 25 is the sectional view of the mould 
metal mold for resin seals, and drawing 26 is the top view showing the interior of the mould metal mold for resin 
seals. 

[0088] The closure process shown in drawing 25 is for carrying out the resin seal of the three semiconductor 
devices collectively, and the semiconductor chip of six upper and lower sides in all is carried in INTAPOZA 21. 
INTAPOZA 21 has the magnitude for three semiconductor devices, and it also has the part which extends further in 
the runner 34 direction of the mould metal mold 33A and 33B. For this reason, in order to introduce resin into both 
sides of INTAPOZA 21, a runner and the gate must be established in both mould metal mold. Then, as shown in 
drawing 25 , the gate 34 is established only in punch 33A, opening 21a is prepared in the part of INTAPOZA 21 
located near Gates 35A and 35B, and resin is made to be led to both an INTAPOZA 21 upside and the bottom. That 
is. some resin poured in from the INTAPOZA 21 upside is introduced under INTAPOZA 21 through opening 21a of 
INTAPOZA 21 within a runner 34. The resin introduced into INTAPOZA an upside and the bottom is poured in inside 
the mould metal mold 33A and 33B at an equal rate through each gates 35A and 33B. Therefore, the resin seal of 
the semiconductor chip carried in both sides of INTAPOZA 21 by the easy configuration can be carried out 
simultaneously. 

[0089] Moreover, as shown in drawing 25 , in order to carry out the resin seal of two or more semiconductor devices 
simultaneously, the magnitude of INTAPOZA 21 becomes large and there is a possibility that INTAPOZA 21 may 
bend in mould metal mold 33A and 33B. In order to prevent this, the substrate bending prevention pin 36 is formed 
in the mould metal mold 33A and 33B shown in drawing 25 . The substrate bending prevention pin 36 is formed so 
that it may project from each of the mould metal mold 33A and 33B and INTAPOZA 21 may be contacted. 
Therefore, INTAPOZA 21 is supported by the substrate bending prevention pin 36, and the bending is prevented. In 
addition, the part shown with a sign 23 in drawing 26 is a part to which it bends and the prevention pin 36 contacts 
INTAPOZA 21. 

[0090] When especially spacing of a ****** semiconductor chip is narrow, it is desirable to bend in order to avoid 
contact to a bonding wire, and to attach a taper to the prevention pin 36. Moreover, it is not necessary to 
necessarily prepare a bending prevention pin in both punch 33A and female mold 33B, and preparing in female mold 
33B can also prevent bending by the weight of INTAPOZA. 

[0091] A unnecessary remaining gate is removed by the KATINGU blade and the semiconductor device formed of 
the above processes is divided into each semiconductor device. Cutting is performed at such a cutting process, 
boiling the adhesive tape which can exfoliate easily [ UV tape etc. ], and fixing. However, since the semiconductor 
chip is carried in both sides of INTAPOZA 21, UV tape cannot stick only to the closure resin section, and cannot be 
stuck on INTAPOZA 21. Then, the part equivalent to the closure resin of the UV tape 37 is removed, and it is made 
for the UV tape 37 to stick only to INTAPOZA 21, as shown in drawing 27 . Thereby. INTAPOZA 21 can be fixed on 
the UV tape 37, and stable cutting can be performed. 

[0092] Or punching and laser beam cutting may remove beforehand INTAPOZA 21 other than the part by which the 
resin seal was carried out. and the configuration stuck on closure resin is sufficient as cutting only closure resin, 
then the UV tape 37. In this case, a break may be beforehand put into the part which should remove INTAPOZA 21. 
[0093] Drawing 28 is the mimetic diagram showing the condition of having carried the semiconductor device by the 
5th example of this invention in the substrate. As shown in drawing 28 , a semiconductor device can be carried in 
the condition of having been stabilized in the substrate 38, by forming shock absorbing material 39 between lower 
closure resin 2 and the substrates 38, such as a mother board. Shock absorbing material 38 is good also as having 
the function which buffers the external force which joins a semiconductor device, the function which fixes a 
semiconductor device to a substrate 38, or the function which emits the heat generated with a semiconductor 
device to a substrate. 

[0094] In addition, without restricting to the semiconductor device by the 5th example of this invention, the shock 
absorbing material 39 shown in drawing 28 can be applied, if it is the semiconductor device with which the 
semiconductor chip was closed by the INTAPOZA bottom. 

[0095] Drawing 29 shows the example which prepared the resist (insulating matter) in the boundary part of the resin 
seal section. Resist 10A is prepared only in the part which resist 10A does not prepare in the part in which the 
semiconductor chip of INTAPOZA 21 is carried, but forms the pewter ball 7. Thereby, resist 10A will exist in the 
joint of mould metal mold, and generating of resin weld flash is controlled by the elasticity of resist 10A. Moreover, it 
can be made hard to reinforce INTAPOZA 21 by resist 10A, and to bend. Since resist 10A is not prepared in the 
semiconductor chip loading section, the height of the thickness part semiconductor device of resist 10A can be 



http://vmw4jpdl.ncipi.gojp/cgi-bin/tran_web.cgLejje 



2005/02/22 



10/15 *<—5s 



decreased. 

[0096] Although drawing 29 shows the semiconductor device by the 5th example of this invention, it is not 
restricted to this but in addition to this, can apply the configuration of resist 10A also to the semiconductor device 
by the example. 

[0097] Drawing 30 shows the example which used the resist for positioning of a semiconductor device. In drawing 
30 , resist 10B is not prepared in the part which carries out a resin seal, but when the laminating of the 
semiconductor device is carried out, it is constituted so that the closure resin 2 of an upper semiconductor device 
may be positioned by resist 10B of a lower semiconductor device. 

[0098] Drawing 30 thru/or drawing 32 are drawings for explaining the laminated structure which combined the 
semiconductor device by each above-mentioned example. Drawing 31 shows the case where the number of the 
semiconductor chips contained in a laminated structure is two, drawing 32 shows the case where the number of the 
semiconductor chips contained in a laminated structure is three, and drawing 33 shows the case where the number 
of the semiconductor chips contained in a laminated structure is four. In each drawing, the number of a 
semiconductor chip is displayed on the column of most left-hand side, and the mimetic diagram of a laminated 
structure is shown in the column whose number is two. The number of INTAPOZA contained in a laminated 
structure is shown in the 3rd column. The gestalt of an external terminal is shown in the 4th and the 5th column. 
That is, when it mounts the semiconductor device made into the laminated structure in a substrate, the usable 
mounting approach is shown. The 4th column displays O mark, when BGA (ball grid array) is usable, and when it 
cannot be used, it shows x mark. Moreover, the 5th column displays O mark, when LGA (land grid array) is usable, 
and when it cannot be used, it shows x mark. 

[0099] Moreover, the usable approach is shown in connection of a semiconductor chip at the 6th thru/or the 8th 
column. That is, in the 6th column, when it can connect by wirebonding, O mark is displayed for a semiconductor 
chip, and when it cannot connect, x mark is displayed. Moreover, in the 7th column, when flip chip mounting of a 
semiconductor chip is possible, O mark is displayed, and when flip mounting is impossible, x mark is displayed. 
Furthermore, in the 8th column, when TAB connection of a semiconductor chip is possible, O mark is displayed, and 
when not making TAB connection, x mark is displayed. 

[0100] In the 9th and the 10th column, the class of semiconductor chip in which combination is possible is specified. 
That is, in the 9th column, for semiconductor chips of the same kind, when a laminating is possible, O mark is 
displayed, and when chips of the same kind cannot carry out a laminating, x mark is displayed. In the 10th column, 
for different-species chips, when a laminating is possible, O mark is displayed, and when the chips of different 
species cannot carry out a laminating, x mark is displayed. 

[0101] Then, the concrete laminating approach which carries out the laminating of the semiconductor device which 
has the above-mentioned configuration is explained. In addition, in the following explanation, the example which 
carries out the laminating of the semiconductor device 40 previously explained using drawing 3 is explained. 
[0102] Drawing 34 shows the laminating equipment of the semiconductor device used in case the laminating of the 
semiconductor device 40 is carried out. If the profile of this laminating equipment is carried out, it is constituted by 
the package supply table 41, the stack head 42, FURAKKU feed zone 43A, imprint head 44A, and camera unit 45 
grade. 

[0103] The package supply table 41 is a table on which the semiconductor device 40 manufactured by the above 
mentioned manufacture approach is laid temporarily. In this example, each semiconductor device 40 is laid on the 
package supply table 41 so that the pewter ball 7 may serve as a top face. 

[0104] In addition, the manufactured semiconductor device 40 is conveyed after even this laminating equipment has 
been contained by the tray for conveyance. Under the present circumstances, for the reasons of protection of the 
pewter ball 7 etc., a semiconductor device 40 turns the pewter ball 7 down, and is contained by the tray for 
conveyance. Therefore, the semiconductor device 40 which was picked out from the tray for conveyance in the 
case of this example is laid in the package supply table 41, after the upper and lower sides are reversed. 
[0105] The stack head 42 is considered as the configuration movable in three dimensions by the migration 
equipments (for example, robot etc.) which are not illustrated. Moreover, the adsorption head section 47 connected 
to the aspirator is formed in the point, and it considers as the configuration which can be held by attracting a 
semiconductor device 40. 

[0106] FURAKKU feed zone 43A applies FURAKKU 50 to imprint head 44A mentioned later. This flux feed zone 43A 
is made into the shape of a cylindrical shape, and that top face is considered as the configuration with high flatness. 
After the top face of this FURAKKU feed zone 43A is loaded with flux 50, let it be predetermined thickness using a 
squeegee 48. The thickness of the flux 50 at this time can be set as the thickness of arbitration by adjusting the 
path clearance between a squeegee 48 and FURAKKU feed zone 43A. 

[0107] Imprint head 44A is considered as the configuration movable in three dimensions by the migration equipments 
(for example, robot etc.) which are not illustrated. And by being pushed against the flux 50 by which the point (soffit 
section in drawing) of imprint head 44A was arranged in FURAKKU feed zone 43A with this migration, flux 50 is 
constituted so that it may move to imprint head 44A from FURAKKU feed zone 43A. 

[0108] The camera unit 45 is considered as the configuration with the up camera 51 which picturizes the upper part, 
and the lower camera 52 which picturizes the lower part. In case this camera unit 45 carries out the laminating of 
two or more semiconductor devices 40 so that it may mention later, it is used for positioning each semiconductor 
device 40. 

[0109] In addition, this example shall explain the example which carries out the laminating of the two semiconductor 
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devices. Moreover, when a laminating is carried out, sign 40A shall show the semiconductor device located in the 

lower part, and sign 40B shall show the semiconductor device located in the upper part. Furthermore, a sign 40 shall 

be used when a semiconductor device is shown irrespective of the upper part and the lower part 

[0110] Since the camera unit 45 is considered as the configuration which formed the up camera 51 and the lower 

camera 52 in one, when a laminating is carried out, it can picturize simultaneously semiconductor device 40A 

located in the lower part, and semiconductor device 40B located in the upper part, so that it may be illustrated. 

Therefore, compared with the configuration which has formed only one camera, it becomes unnecessary to be able 

to reverse a camera and the increase in efficiency of positioning processing can be attained. 

[0111] Next, the laminating approach of the semiconductor devices 40A and 40B performed using the laminating 

equipment considered as the above-mentioned configuration is explained. 

[0112] In order to carry out the laminating of the semiconductor devices 40A and 40B, carrier stage 46A is equipped 
with semiconductor device 40A first located in the bottom. Carrier stage 46A becomes a pedestal at the time of 
carrying out the laminating of each semiconductor devices 40A and 40B. Drawing 35 shows the condition of having 
equipped carrier stage 46A with semiconductor device 40A. 

[0113] As shown in this drawing, wearing slot 49A for positioning semiconductor device 40A is formed in carrier 
stage 46A. The stack head 42 conveys semiconductor device 40A located in the bottom from the package supply 
table 41. and equips with it in wearing slot 49A of carrier stage 46A. 

[01 14] As described above, each semiconductor device 40 is laid in the package supply table 41 so that the pewter 
ball 7 may be located in the upper part. Moreover, the stack head 42 performs conveyance processing by adsorbing 
the front face of the closure resin 2 of a semiconductor device 40. Therefore, in the condition that carrier stage 
46A was equipped, semiconductor device 40A is the position in which the pewter ball 7 is located in the upper part. 
[0115] Processing which applies flux 50 to imprint head 44A is carried out after conveyance processing of this 
semiconductor device 40A (it is also possible to carry out to conveyance processing and coincidence). In order to 
apply flux 50 to imprint head 44A, as shown in drawing 36 , imprint head 44A is forced on flux feed zone 43A applied 
to flux 50. As described above, flux 50 is arranged in flux feed zone 43A by predetermined thickness. Therefore, flux 
50 adheres to imprint head 44A by forcing imprint head 44A on flux feed zone 43A. 

[0116] Thus, imprint head 44A in which flux 50 was arranged moves to carrier stage 46A. Then, imprint head 44A is 
forced on semiconductor device 40A with which carrier stage 46A is equipped. As described above, carrier stage 
46A is equipped with semiconductor device 40A with the position in which the pewter ball 7 is located in the upper 
part Therefore, the flux 50 currently arranged in imprint head 44A is imprinted by the pewter ball 7 by forcing 
imprint head 44A on semiconductor device 40A. 

[01 17] Under the present circumstances, the flux 50 arranged in imprint head 44A is imprinted by only the pewter 
ball 7. and it consists of this examples so that it may not adhere to other parts which constitute semiconductor 
device 40A of closure resin 2 grade. Hereafter, this reason is explained. 

[01 18] Drawing 38 is drawing expanding and showing the base (field forced on flux feed zone 43A and semiconductor 
device 40A) of imprint head 44A. As shown in this drawing, the crevice 53 is formed in the base of imprint head 44A, 
and fluxing section 54A which projected to the crevice 53 relatively by this is formed. 

[0119] The arrangement location of this fluxing section 54A is constituted so that it may correspond with the 
arrangement location of the pewter ball 7 of semiconductor device 40A. Moreover, the arrangement location of a 
crevice 53 is constituted so that an abbreviation response may be carried out with the arrangement location of the 
closure resin 2 of semiconductor device 40A. Therefore, when imprint head 44A considered as the above-mentioned 
configuration is forced on flux feed zone 43A, flux 50 adheres only to fluxing section 54A, and does not adhere to a 
crevice 53. 

[0120] When this forces on semiconductor device 40A imprint head 44A in which flux 50 was arranged, flux 50 is 
imprinted by only the pewter ball 7 as shown in drawing 40 . Moreover, when imprint head 44A is forced on 
semiconductor device 40A, since closure resin 2 will be in the condition of countering with the crevice 53 of imprint 
head 44A, the top face and crevice 53 of closure resin 2 will be in the condition of having estranged greatly. For this 
reason, it can prevent certainly that flux 50 is accidentally applied to closure resin 2. 

[0121] After FURAKKU spreading, reflow processing which joins the ball pad 8 of semiconductor device 40B to the 
pewter ball 7 of the laminating processing which carries out the laminating of the semiconductor devices 40A and 
40B, and semiconductor device 40A is performed so that it may mention later. Under the present circumstances, 
when flux 50 exists in addition to the arrangement location of the pewter ball 7, there is a possibility that the 
conductive metals (pewter etc.) which constitute flux 50 may fuse, and a short circuit may arise between adjoining 
pewter balls or between ball pads. 

[0122] However, by considering as the configuration flux 50 is imprinted by only whose pewter ball 7 like this 
example, it can prevent connecting too hastily between adjoining pewter balls and between adjoining ball pads, and 
improvement in dependability can be aimed at 

[0123] In order to prevent connecting too hastily between adjoining pewter balls or between adjoining ball pads on 
the other hand, it is necessary to imprint the flux 50 of optimum dose on the pewter ball 7. This is because there is 
a possibility that a short circuit may occur between the pewter balls which adjoin by the excessive flux 50, or 
between adjoining ball pads when the flux 50 more than an initial complement is imprinted by the pewter ball 7. 
[0124] Moreover, it is because there is a possibility of an oxide film being formed in the front face of the pewter ball 
7, and generating a faulty connection between the pewter ball 7 and the ball pad 8 at the time of a laminating when 
there are few amounts of the flux 50 imprinted (there is a function to prevent scaling of the pewter ball 7 at the 
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time of heating in flux 50). 

[0125] It is possible to select suitably formation of Lux spreading section 54A prepared in imprint head 44A other 
than the approach of controlling the thickness of the flux 50 applied to flux feed zone 43A as an approach of 
imprinting the flux 50 of optimum dose on the pewter ball 7. This is explained using drawing 39 . 
[0126] Drawing 39 (A) expands and shows fluxing section 54of imprint head 44A shown in. drawing 38 A. As shown in 
this drawing, in fluxing section 54A made into the flat-surface configuration, there are few amounts of the flux 50 
imprinted from flux feed zone 43A. 

[0127] However, the amount of the flux 50 adhering to the fluxing sections 54A-54C is controllable by an inclined 
plane's constituting fluxing section 54B, as shown in drawing 39 (B), and constituting fluxing section 54B by the 
concave spherical surface, as shown in drawing 39 (B). This becomes possible to imprint the flux 50 of optimum 
dose on the pewter ball 7. 

[0128] After the processing which imprints flux 50 on the pewter ball 7 as mentioned above is completed, while the 
stack head 42 moves onto the package supply table 41 again, it lower-**, and as shown in drawing 41 , 
semiconductor device 40B which carries out a laminating on semiconductor device 40A is adsorbed. With actuation 
of this stack head 42, the camera knitting 45 moves to the upper part of the carrier stage 46. Under the present 
circumstances, the lower camera 52 moves the camera unit 45 to semiconductor device 40A with which carrier 
stage 46A was equipped, and the location which counters. 

[0129] On the other hand, the stack head 42 which adsorbed semiconductor device 40B conveys semiconductor 
device 40B to the up camera 51 of the camera unit 45, and the location which counters. This becomes the 
configuration that insert the camera unit 45 in the medium, semiconductor device 40A is located in the lower part, 
and semiconductor device 40B is located in the upper part, as shown in drawing 42 . And the up camera 51 performs 
location recognition of the ball pad 8 of semiconductor device 40B, and the lower camera 52 performs location 
recognition of the pewter ball 7 of semiconductor device 40A. Thereby, location recognition of each semiconductor 
devices 40A and 40B is performed. 

[0130] The laminating of the semiconductor device 40B is carried out on semiconductor device 40A so that the 
stack head 42 of the location of the ball pad 8 of semiconductor device 40B and the pewter ball 7 of semiconductor 
device 40A may correspond based on this recognition result continuously, if location recognition processing of each 
semiconductor devices 40A and 40B is performed as mentioned above. Thereby, as shown in drawing 44 , 
semiconductor devices 40A and 40B will be in the condition that the laminating was carried out Under the present 
circumstances, as mentioned above, since flux 50 is the configuration imprinted by only the upper part of the pewter 
ball 7, flux 50 does not exist between the closure resin 2 of semiconductor device 40A located in the lower part, and 
INTAPOZA 1 of semiconductor device 40B located in the upper part 

[0131] The condition which shows in drawing 44 is the configuration by which it was tacking carried out by the flux 
50 to which each semiconductor devices 40A and 40B intervene between the pewter ball 7 of semiconductor device 
40A located in the lower part, and the ball pad 8 of semiconductor device 40B located in the upper part For this 
reason, where a laminating is carried out semiconductor devices 40A and 40B put carrier stage 46A into a reflow 
furnace, and join the pewter ball 7 by solder to the ball pad 8. Thereby, it is fixed and each semiconductor devices 
40A and 40B serve as a configuration by which the laminating was carried out thoroughly. 

[0132] In addition, although this example explained the configuration which carries out the laminating of the two 
semiconductor devices 40A and 40B, when carrying out the laminating of the three or more semiconductor devices 
40, the laminated structure of the number of arbitration can be realized by repeating and carrying out the above- 
mentioned processing. 

[0133] Drawing 45 - drawing 48 are drawings for explaining the modification of the above-mentioned laminating 
approach. 

[0134] In case the modification shown in drawing 45 imprints flux 50 (not shown to drawing 45 ) to the pewter ball 7, 
it is made to perform plastic surgery processing of the pewter ball 7 simultaneously. That is, there is variation in the 
magnitude of the pewter ball 7, and although the pewter ball 7 of a large diameter is joined when this variation is 
large, and the laminating of the semiconductor devices 40A and 40B is carried out the pewter ball 7 of a small 
diameter has a possibility that junction may be impossible. 

[0135] For this reason, in this modification, it is characterized by considering as the configuration which performs 
leveling of the pewter ball 7 using imprint head 44D. For this reason, in this modification, hard stainless steel 
material is used as construction material of imprint head 44D. And imprint head 44D is made to lower-**, 
maintaining a level condition at the time of imprint processing of flux 50, as shown in drawing 45 (A) and (B), and the 
pewter ball 7 is pressurized. 

[01 36] Thereby, as shown in drawing 45 (C), flat falsework 7A is formed in the top face of the pewter ball 7. Thus, by 
performing leveling of the pewter ball 7 using imprint head 44D. the height of the pewter ball 7 can be equalized and 
generating of the faulty connection at the time of a laminating can be controlled. Moreover, since flat falsework 7A 
is formed in the upper bed section of the pewter ball 7. the imprint nature of flux 50 also improves. Furthermore, the 
above-mentioned effectiveness can be realized, without increasing the process of laminating processing, in order to 
perform leveling processing to imprint processing and coincidence of flux 50. 

[0137] In case the modification shown in drawing 46 carries out the laminating of the semiconductor devices 40A 
and 40B, it is made to perform positioning of each semiconductor devices 40A and 40B using the positioning fixture 
55. The positioning fixture 55 is constituted by the positioning members 55A-55C. 
[01 38] When each of these positioning members 55A-55C are accumulated, they are considered as the 
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configuration with which a mutual location is positioned in a predetermined location by the gage pin and tooling holes 
which are not illustrated. Tooling-holes 59A contained where positioning member 55A positions semiconductor 
device 40A and semiconductor device 40A is positioned inside is formed. 

[0139] Moreover, tooling-holes 59B contained where positioning member 55B positions semiconductor device 40B 
and semiconductor device 40B is positioned inside is formed. Furthermore, positioning member 55C is arranged in 
the topmost part, and the opening 56 which fluxing section 54A of imprint head 44E inserts is formed. 
[0140] Therefore, by equipping the positioning fixture 55 with semiconductor devices 40A and 40B, positioning 
processing of each semiconductor devices 40A and 40B can be performed, and it can position easily. Therefore, 
when semiconductor device 40A and 40B shift, it can prevent that flux 50 adheres in addition to pewter ball 7. 
[0141] Moreover, the modification shown in drawing 47 fixes the positioning fixture 55 explained using drawing 46 by 
the clip member 57. and is characterized by performing reflow processing in this condition. It is positioned by high 
degree of accuracy by using the positioning fixture 55 by considering as this configuration, and reflow processing of 
each semiconductor devices 40A and 40B can be carried out, maintaining the condition of having been tacking 
carried out by flux 50. Thereby, even if flux 50 will be in a melting condition with heating, the laminating of each 
semiconductor devices 40A and 40B can be carried out with a high location precision. In addition, the approach of 
the overheating processing which joins the ball pad 8 to the pewter ball 7 is not limited to reflow processing, and can 
also use the block heater method, laser, or the hot-air method. 

[0142] Then, other laminating approaches which carry out the laminating of the semiconductor devices 40A and 40B 
are explained. 

[0143] Drawing 48 shows the laminating equipment of the semiconductor device used in case the laminating of the 
semiconductor device 40 is carried out in this example. In addition, in drawing 48 . about the same configuration as 
the configuration shown in drawing 34 explained previously, the same sign is attached and the explanation is omitted. 

[0144] If the profile of the laminating equipment used for the laminating approach of this example is carried out it is 
constituted by the package supply table 41. the stack head 42. FURAKKU feed zone 43B. and camera unit 45 grade. 
Therefore, the configuration is simplified compared with the laminating equipment shown in drawing 34 which needed 
imprint head 44A. 

[0145] The package supply table 41 is the same configuration as what was shown in drawing 34 . However, in this 
example, each semiconductor device 40 is laid on the package supply table 41 so that the pewter ball 7 may serve 
as an underside. As described above, the manufactured semiconductor device 40 turns the pewter ball 7 down, and 
is contained by the tray for conveyance. 

[0146] Therefore, in the case of this example, since the semiconductor device 40 picked out from the tray for 
conveyance can be laid in the package supply table 41 with a position as it is, processing which moves a 
semiconductor device 40 from the tray for conveyance to the supply table 41 can be performed easily. Moreover, 
when the stack head 42 adsorbs the semiconductor device 40 on the package supply table 41, semiconductor 
device 40B will be in the condition that the pewter ball 7 was located in the lower part 

[0147] FURAKKU feed zone 43B used by this example is considered as the configuration which applies direct 
FURAKKU 50 to the pewter ball 7 of semiconductor device 40B. This flux feed zone 43B is made into the shape of a 
cylindrical shape, and the flux loading slot 58 is formed in that top face. The flux loading slot 58 has the rectangle 
frame-like configuration, where plane view is carried out. Moreover, this flux loading slot 58 is constituted so that it 
may correspond to the arrangement location of semiconductor device 40B. and in case flux 50 is imprinted on the 
pewter ball 7 so that it may mention later, the pewter ball 7 is inserted into the flux loading slot 58. 
[0148] In this example, flux 50 is arranged only in the flux loading slot 58. In order to load with flux 50 into the flux 
loading slot 58, after arranging flux 50 in the top face of FURAKKU feed zone 43A, as shown in drawing 50 , it 
inserts into the flux loading slot 58 using a squeegee 48. In addition, the thickness of flux 50 can be set as the 
thickness of arbitration by adjusting the depth of the flux loading slot 58. 

[0149] Next, the laminating approach of the semiconductor devices 40A and 40B performed using the laminating 
equipment considered as the above-mentioned configuration is explained. 

[0150] In order to carry out the laminating of the semiconductor devices 40A and 40B, carrier stage 46B is equipped 
with semiconductor device 40A first located in the bottom. Drawing 49 shows the condition of having equipped 
carrier stage 46B with semiconductor device 40A. As shown in this drawing, wearing slot 49B for positioning 
semiconductor device 40A is formed in carrier stage 46A. The stack head 42 conveys semiconductor device 40A 
from the package supply table 41, and equips with it in wearing slot 49B of carrier stage 46B. 

[0151] As described above, each semiconductor device 40 is laid in the package supply table 41 so that the pewter 
ball 7 may be located in the lower part. Moreover, the stack head 42 performs conveyance processing by adsorbing 
INTAPOZA 1 of a semiconductor device 40. Therefore, in the condition that carrier stage 46B was equipped, 
semiconductor device 40A is the position in which the pewter ball 7 is located in the lower part 
[0152] Processing which loads with flux 50 to flux feed zone 43B using 48 at the time of skiing after conveyance 
processing of this semiconductor device 40A (it is also possible to carry out to conveyance processing and 
coincidence) as described above is carried out (refer to drawing 50 ). After the processing which loads with flux 50 
to flux feed zone 43B is completed, while the stack head 42 moves onto the package supply table 41 again, it lower- 
**, and as shown in drawing 51. semiconductor device 40B which carries out a laminating on semiconductor device 
40A is adsorbed. 

[0153] To the upper part of the flux loading slot 58 on flux feed zone 43B. semiconductor device 40B is conveyed 
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and the stud head 42 lower-** it continuously. In case semiconductor device 40B is conveyed by the stud head 42, 
it is the position in which the pewter ball 7 is located in the lower part Therefore, when the stud head 42 lower-**, 
as shown in drawing 52 , it is immersed in the flux 50 in the flux restoration slot 58 by the pewter ball 7. Thereby, 
flux 50 is imprinted by the pewter ball 7. 

[0154] Under the present circumstances, flux 50 is imprinted by only the pewter bail 7 and other parts which 
constitute semiconductor device 40A of closure resin 2 grade do not adhere to it. That is, flux feed zone 43B has 
the composition that only the flux restoration slot 58 was loaded with flux 50, and the flux restoration slot 58 has 
composition corresponding to the arrangement location of the pewter ball 7. Furthermore, in case the flux 
restoration slot 58 is loaded with flux 50, it constitutes so that flux 50 may not adhere to any parts other than flux 
restoration slot 58 of flux feed zone 43B. 

[0155] Thereby, flux 50 is imprinted by only the pewter ball 7 when the pewter ball 7 of semiconductor device 40B is 
made immersed in the flux 50 in the flux restoration slot 58. Therefore, it can prevent connecting too hastily 
between aajoining pewter balls and between adjoining ball pads also by this example, and improvement in the 
dependability after a laminating can be aimed at 

[0156] As for the stack head 42, termination of the processing which imprints flux 50 on the pewter ball 7 as 
mentioned above conveys semiconductor device 40B to the upper part (location which specifically counters with 
semiconductor device 40A) of carrier stage 46B. With this, the camera knitting 45 also moves to the upper part of 
the carrier stage 46. This becomes the configuration that insert the camera unit 45 in the medium, semiconductor 
device 40A is located in the lower part, and semiconductor device 40B is located in the upper part, as shown in 
drawing 53 . And the camera 51 after being arranged by the camera unit 45 performs location recognition of the ball 
pad 8 of semiconductor device 40B, the lower camera 52 performs location recognition of the pewter ball 7 of 
semiconductor device 40A, and, thereby, location recognition of each semiconductor devices 40A and 40B is 
performed. 

[0157] When location recognition processing of each semiconductor devices 40A and 40B is performed as 
mentioned above, as the stack head 42 is continuously shown in drawing 54 based on this recognition result, the 
laminating of the semiconductor device 40B is carried out on semiconductor device 40A so that the location of the 
ball pad 8 of semiconductor device 40B and the pewter ball 7 of semiconductor device 40A may be in agreement. 
[0158] Thereby, as shown in drawing 55 , semiconductor devices 40A and 40B will be in the condition that the 
laminating was carried out. Under the present circumstances, as mentioned above, since flux 50 is the configuration 
imprinted by only the upper part of the pewter ball 7. flux 50 does not exist between the closure resin 2 of 
semiconductor device 40B located in the upper part and INTAPOZA 1 of semiconductor device 40A located in the 
lower part 

[0159] The condition which shows in drawing 55 is the configuration of having been tacking carried out of 
semiconductor device 40A and the semiconductor device 40B by flux 50. For this reason, where a laminating is 
carried out semiconductor devices 40A and 40B put carrier stage 46B into a reflow furnace, and join the pewter ball 
7 by solder to the ball pad 8. Thereby, it is fixed and each semiconductor devices 40A and 40B serve as a 
configuration by which the laminating was carried out thoroughly. 

[0160] In addition, also in this example, when carrying out the laminating of the three or more semiconductor 
devices 40, thereby, the laminated structure of the number of arbitration can be realized that what is necessary is 
just to repeat and carry out the above-mentioned processing. 
[0161] 

[Effect of the Invention] As explained above, according to invention according to claim 1, a breakthrough is prepared 
in INTAPOZA on the background of an electrode pad in which the projection electrode was prepared, and the 
background side (field of a projection electrode and an opposite hand) of an electrode pad is exposed within a 
breakthrough. Moreover, since the height of a projection electrode is higher than the closure height of a 
semiconductor device, when carrying out the laminating of the semiconductor device of the same structure, the 
projection electrode of an upper semiconductor device can be connected to the electrode pad in the breakthrough 
of a lower semiconductor device. At this time, the part by which the semiconductor device of an upper 
semiconductor device was closed is held in the space formed with the projection electrode between the rewiring 
substrate of an upper semiconductor device, and the rewiring substrate of a lower semiconductor device. 
[0162] Therefore, only a projection electrode can prescribe connection of each semiconductor device and the 
distance between each semiconductor device, and the laminated structure of two or more semiconductor devices 
with an easy configuration can be realized. Moreover, the rewiring substrate has the loading side of a semiconductor 
device, and can arrange an electrode pad freely on a rewiring substrate by forming a circuit pattern in this loading 
side. 

[0163] According to invention according to claim 2, a breakthrough is prepared in INTAPOZA on the background of 
an electrode pad in which the projection electrode was prepared, the background side of an electrode pad is 
exposed within a breakthrough, and a projection electrode is prepared in this field. Moreover, since the height of a 
projection electrode is higher than the closure height of a semiconductor device, when carrying out the laminating of 
the semiconductor device of the same structure, the projection electrode of an upper semiconductor device can be 
connected to the electrode pad of a lower semiconductor device. At this time, the part by which the semiconductor 
device of a lower semiconductor device was closed is held in the space formed with the projection electrode 
between the rewiring substrate of an upper semiconductor device, and the rewiring substrate of a lower 
semiconductor device. 
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[0164] Therefore, only a projection electrode can prescribe connection of each semiconductor device and the 
distance between each semiconductor device, and the laminated structure of two or more semiconductor devices 
with an easy configuration can be realized. Moreover, the rewiring substrate has the loading side of a semiconductor 
device, and can arrange an electrode pad freely on a rewiring substrate by forming a circuit pattern in this loading 
side. 

[0165] Since according to invention according to claim 3 laminating immobilization of the semiconductor device of 
further others is carried out at the semiconductor device of a semiconductor device according to claim 1 or 2 and it 
closes in one, the laminating of the semiconductor device of a laminated structure can be carried out further, and 
many semiconductor devices can be mounted by the inside of the same volume. 

[0166] According to invention according to claim 4, a projection electrode is prepared only in one side of the 
electrode pad which the semiconductor device was mounted in both sides of a rewiring substrate, and was prepared 
in both sides of a rewiring substrate. The electrode pad of both sides of a rewiring substrate is electrically 
connected by the VIA hole. Therefore, the laminating of the semiconductor device which has a projection electrode 
higher than the closure high of the semiconductor device of the side in which the projection electrode is not 
prepared can be carried out from the side which is not prepared in the projection electrode, and the laminated 
structure of a semiconductor device can be realized with an easy configuration. 

[0167] According to invention according to claim 5, in a semiconductor device according to claim 4, since a 
projection electrode is more expensive than total of the closure height of the semiconductor device of the both 
sides of a rewiring substrate, the laminating of the semiconductor devices of the same configuration can be carried 
out 

[0168] Since according to invention according to claim 6 laminating immobilization of the semiconductor device of 
further others is carried out at the semiconductor device of a semiconductor device according to claim 4 or 5 and it 
closes in one, the laminating of the semiconductor device of a laminated structure can be carried out further, and 
many semiconductor devices can be mounted by the inside of the same volume. 

[0169] According to invention according to claim 7, in a semiconductor device according to claim 4 or 5. the 
semiconductor device of the both sides of a rewiring substrate is connected to an electrode pad by wirebonding. 
And the connecting location of the wire on the electrode pad of one side has shifted from the connecting location of 
the wire on the electrode pad of an opposite hand. 

[0170] Since the wire is already stretched under the bonding location when performing wirebonding of the 
semiconductor device of an opposite hand after performing wirebonding of the semiconductor device of one side, 
when the bonding location of the semiconductor device of both sides is the same, a bonding location cannot be 
supported from the bottom. 

[0171] However, in the semiconductor device by this invention, when performing wirebonding of the semiconductor 
device of an opposite hand after performing wirebonding of the semiconductor device of one side, a bonding location 
can be supported from the part bottom by which bonding is carried out using a gap of the bonding location of an 
opposite hand, and positive wirebonding can be performed. 

[0172] Since it considers as the configuration from which the number of electrodes of the semiconductor device of 
the upside in a laminated structure and the number of electrodes of a lower semiconductor device differ in the 
semiconductor device which has the laminated structure which carried out the laminating of two or more 
semiconductor devices indicated by claim 1 thru/or 7, and was connected according to invention according to claim 
8, the laminating of the semiconductor devices which have the semiconductor device from which size differs can be 
carried out 

[01 73] Since according to invention according to claim 9 it can carry, supporting the semiconductor device of an 
opposite hand from the bottom after carrying the semiconductor device of one side in case a semiconductor device 
is carried in both sides of a rewiring substrate, the semiconductor device of both sides can certainly be carried in a 
rewiring substrate. 

[0174] According to invention claim 10 and given in 11. it can prevent that the projection electrode and electrode 
pad which adjoin at the time of the reflow processing carried out in order to be able to prepare flux only in a 
projection electrode, to accumulate and to join an electrode pad to a projection electrode after FURAKKU spreading 
short-circuit 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device of the fen-out mold by the conventional 
wirebonding. 

[Drawing 2] It is the sectional view of the semiconductor device by the conventional flip chip mounting. 

[Drawing 3] It is the sectional view of an example of the semiconductor device by the 1st example of this invention. 

[Drawing 4] It is the sectional view of the modification of the semiconductor device by the 1st example of this 

invention. 

[Drawing 5] It is the top view of INTAPOZA of the semiconductor device by the 1st example of this invention. 
[Drawing 6] It is the sectional view showing the structure which carried out the laminating of the semiconductor 
device shown in drawing 3 . 

[Drawing 7] It is the sectional view showing the structure which carried out the laminating of the semiconductor 
device shown in drawing 4 . 

[Drawing 8] It is the sectional view showing the modification of the semiconductor device shown in drawing 4 . 
[Drawing 9] It is the sectional view showing an example of the laminated structure of the semiconductor device 
shown in drawing 4 . 

[Drawing 10] It is the sectional view showing the modification of the semiconductor device shown in drawing 4 . 
[Drawing 11] It is the sectional view showing the modification of a ball pad. 

[Drawing 1 2] It is the sectional view of an example of the semiconductor device by the 2nd example of this 
invention. 

[Drawing 13] It is the sectional view of the modification of the semiconductor device by the 2nd example of this 
invention. 

[Drawing 14] It is the sectional view of the structure which carried out the laminating of the semiconductor device 
shown in drawing 1 2 . 

[Drawing 15] It is the sectional view of the structure which carried out the laminating of the semiconductor device 
shown in drawing 1 3 . 

[Drawing 16] It is the sectional view of an example of the semiconductor device by the 3rd example of this 
invention. 

[Drawing 1 7] It is the sectional view of the modification of the semiconductor device by the 3rd example of this 
invention. 

[Drawing 18] It is the sectional view of the semiconductor device by the 4th example of this invention. 
[Drawing 19] It is the sectional view of an example of the semiconductor device by the 5th example of this 
invention. 

[Drawing 20] It is the sectional view of the modification of the semiconductor device by the 5th example of this 
invention. 

[Drawing 21] It is the mimetic diagram showing the structure which carried out the laminating of the modification of 
the semiconductor device shown in drawing 19 and drawing 20 . 

[Drawing 22] It is the mimetic diagram showing the chip loading process of the semiconductor device by the 5th 
example of this invention. 

[Drawing 23] It is the mimetic diagram showing the wirebonding process of the semiconductor device by the 5th 
example of this invention. 

[Drawing 24] It is the mimetic diagram showing the wirebonding process of the semiconductor device by the 5th 
example of this invention. 

[Drawing 25] It is the mimetic diagram showing the resin seal process of the semiconductor device by the 5th 
example of this invention. 

[Drawing 26] It is the mimetic diagram showing the resin seal process of the semiconductor device by the 5th 
example of this invention. 

[Drawing 27] It is the mimetic diagram showing the process which cuts down each semiconductor device. 
[Drawing 28] It is the mimetic diagram showing the condition of having carried the semiconductor device by the 5th 
example of this invention in the substrate. 

[Drawing 29] It is the mimetic diagram showing the example which reinforces INTAPOZA by the resist. 

[Drawing 30] It is the mimetic diagram showing the example which positions a semiconductor device by the resist. 

[Drawing 31] It is drawing for explaining the laminated structure which combined the semiconductor device by this 
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invention example. t 

[Drawing 32] It is drawing for explaining the laminated structure which combined the semiconductor device by this 
invention example. 

[Drawing 33] It is drawing for explaining the laminated structure which combined the semiconductor device by this 
invention example. . . 

[Drawing 34] It is the important section block diagram showing the laminating equipment used for the laminating 
approach of the semiconductor device by this invention example. 

[Drawing 35] It is drawing showing the semiconductor device with which the carrier stage was equipped. 
[Drawing 36] It is drawing for explaining how applying flux to an imprint head. 

[Drawing 37] It is drawing for explaining how imprinting flux on a pewter ball using an imprint head. 
[Drawing 38] It is a perspective view for explaining the detail of an imprint head. 
[Drawing 39] It is drawing for explaining the structure of various imprint heads. 
[Drawing 40] It is drawing showing the condition that flux was arranged on a pewter ball. 

[Drawing 41] It is drawing showing the condition of adsorbing the semiconductor device on a package supply table 
by the stack head. 

[Drawing 42] It is drawing showing the condition of performing location recognition processing of each 
semiconductor device using the camera unit. 

[Drawing 43] It is drawing showing the condition of carrying out the laminating of the semiconductor device. 
[Drawing 44] It is drawing showing the semiconductor device by which the laminating was carried out 
[Drawing 45] It is drawing for explaining how to operate a pewter ball orthopedically by the imprint head. 
[Drawing 46] It is drawing for explaining how raising the location precision of the semiconductor device by which the 
laminating was carried out using the positioning fixture. 

[Drawing 47] It is drawing for explaining how to perform reflow processing where a positioning fixture is fixed by the 
clip member. 

[Drawing 48] It is the important section block diagram showing the laminating equipment used for the laminating 
approach of the semiconductor device by this invention example. 

[Drawing 49] It is drawing showing the semiconductor device with which the carrier stage was equipped. 
[Drawing 50] It is drawing for explaining how to load the FURAKKU loading section of a flux feed zone with flux. 
[Drawing 51] It is drawing showing the condition of adsorbing the semiconductor device on a package supply table 
by the stack head. 

[Drawing 52] It is drawing for explaining how arranging flux in the pewter ball of a semiconductor device. 
[Drawing 53] It is drawing showing the condition of performing location recognition processing of each 
semiconductor device using the camera unit. 

[Drawing 54] It is drawing showing the condition of carrying out the laminating of the semiconductor device. 
[Drawing 55] It is drawing showing the semiconductor device by which the laminating was carried out 
[Description of Notations] 
1, 1A, 21 INTAPOZA 
2 Closure Resin 

3, 3A t 3-1, 3-2 Semiconductor chip 

4 Au Wire 

5 Bonding Pad 

6 DB Material 

7, 7A. 7B, 7C Pewter ball 

8 8B Ball pad 

9 Through Hole 

10 Solder Resist 
10A, 10B Resist 

11 Under-filling Material 

12 Projection Electrode 
21a Opening 

22 VIA Hole 
24 UV Tape 

13 39 Shock absorbing material 

30 Fixture 

31 Buffer Member 

32 Press Member 

33A. 33B Mould metal mold 
34 Runner 
35A t 35B Gate 

36 Bending Prevention Pin 

37 UV Tape 

38 Substrate 

40 Semiconductor Device 

41 Package Supply Table 
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42 Stack Head 

43A. 43B FURAKKU feed zone 

44A-44E Imprint head 

45 Camera Unit 

46A, 46B Carrier stage 

50 Flux 

54A-54C FURAKKU spreading section 
55 Positioning Fixture 

57 Clip Member 

58 Flux Loading Slot 
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5. 

[0 0 4 0] #f«g<o^f£lcJ;S^#3£e-e 



/0 

[0 0 4 1] 041OTH-J: ^Wf-yv'zoWgi 

\z «fc 5 *r Jt S $ £ ill 3 izm-tWrg X <9 $ h Ki& < i"5 ^ 
£tfS-C-£5 0 Auy^^KftjiT^gfl^ 
s/^3(c^$tvfc^igmffil 2lcJ:t), y^" 

m±nz&&<n $x.5tco-efc5 0 ^etii2iL 

[0 0 4 2] ^*^s/7°3 t-f i:^^ 
m«ll 2 t#yf-f istf*v K 5 i:©^§rtt^LTV^ 
7£ff2j£L/iiHd?Tft5;:iKJ;9, ^v^-^7t 

[0043] ®4^^ m±mm 2 

-/V K*-f 3 7!) y^y^H^o^titf 
ih«t/ig2Jc:J:5Mih^< r fcicj:*), *fihSi$ (r© 
^a-^rih«$tt¥^^s/^3co±ffiOi^Si:^5) Sr 

[0044] ±KEO|gl 3 RTim 4 IZtf bfc^^B 

[0 0 4 5] 0 5»i|I|3U::^Lf£P^ J f#>'7V y^g 
^Irffl^fc^ftgE©*^^ Vj/^y K5 ir^-/u 
K8 £<D{4mM^Sr^-t"¥ffiBl"CS>5o *mM<W$ 

H15fc^i-J;5»-, ^^ S /7'3{c>tt|6]-r5S±^'b 

y K5i y K 8 ©EBBI#Sr g S Jc^^-f 
5rt „ Tfs^-i s/ K 5 t tf—;i"< y K 8 

t %m\,^ffimftx%}m#)K&mi-z> - 1 fcxz 

[0 0 4 6] Jfc*3, ±S6©*IBtt©»IBI= J: S^ffiB 
B^tftPJ-Cfix !7^-V-#>^*'f Vy'STJ 5 ^!; yff-y-f 

mmz£V¥mte i ?ys*3tji'*-#-ifit*mwi 
vtcm^m^^xmrn^tc^, -o-t-x—FiZT— 

■7"mm.t\^ TAB (x-/^- h^-TKiHyf^y 
[0 0 4 7] ±xB©*|gPJ©^i^iS^JtcJ:5^ 
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SBKUfc«**-*-»ffiH-e*>*. 0 6&uqn7K*5^ 

[0 0 4 8] B6X^H7lcS%-t-J:5^, ±«©¥## 

»Jh«JBl2 0»JhJBSJ:9Wi^O-C» ±{M©¥*#giE 
fcT«© i MMW6«©'f v^-tK— >F 1 ©WJCIHJHItt'N 
7 J; 9 #jh«MB 2 ©#jhi« SfiUifcfiifcJt 

So ±ot> ^&^y-7z\±±.mv>*mwmw.v>'(> 

©Mfc##£*fc2Wfctt#*H3. 
[0049] r:©J:5ftiN»*Sl«©a**Jtte*iV^ 

±&«*afc±T\HHl©¥&#£!«©^ V^zK-A- 7 fr& 
7 f±TflJO**#JfiltOW #— S* 1 KUBjfc 

*fraiiitia)±©ttiift«>!Pff t>*v<5. 

[0050] HI 8 ft43Hfc©Jgttfc «fc 5 ¥*ft£EBe>£ 
»«t»*> 5 jS-MWBBHTf* 6. 08 

-*-/u9*i©J:5*»*li:-*-5itlcJ:!»» 

Pfi^$tv5wifi^<. *A--*-A-9£>£&g&£ffiEi!) 

[005 1] «»Xtt-*|*|Sll*©/^*''© y 7 

^7 V h'&lM XSrJXA— A-9 <DM pgf-f X© 
1. 5»£tTfci-*w£##*U\, .fc*>ff*L<r3\ 
KtM--f X t ^;V-*-/V9 WW Pif-f Xi: 
SrlKl^ic-r5o £*ufcJ:t>» ±T©^v^ig£gBcDcB« 

9. *»*©S^«©lSA*«f«rWJl:i-Sit*s-e# 
3, Sfc, «^K{£ffl$n5¥£#©^>-y*-A'7 t 
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[0 0 5 2] U-t<OX5ti:*fr-*-JU9<D]&i)i x 

[0053] 4*, mmm&<om±.&\z&Wiir5¥&ft 

mW.<OJ f-' 1 Iz^fflfrh/^Vtf— A* 7 £ 

feWttZZ. bl*t£^1t#>* 0 9 fc^i-J; 5 Ki, *A~ # 

/v9^»tfc-0-^-/K— ^'1 SrttfflUfc#^. 
io A— *-A-9£^LT«S$ftfc¥^#^et©^a#! 

[0 05 4] HI 1 0 tt*iafe©}gttfc «fc 5 ¥3I#S£»© 
«MRtK:*»^T, ±«©¥3M«i«©««R«:T«© 

Hi-cfeSo ea 1 o mjai^-c, 0 6 tr^-ns^gp.a h m c 
[0055] 01 otfci^, ±w<o*m#mmttm 

20 SrTfKlW^friSe©'!' V^— #— f 1 «t V ^# < 
d?— K8©te»-^-/>^-y K8 A5r^»tTV5o 
^rUT, Tffl!l©^^«im»W{c:^U4v>^-/v 
/•?s/ K8 Afi^JlgUJCgBSL, :o*-*/<y K8 Aid 

?K^i-5o -f^t3*>, ^y^*-*7 Acoi«£hrF<ffl© 
^MMWBaio^x^*— A' 7 * -e©iS ^ i Pl^{c-f-s 0 
CtufcJ:!?. ±fl©¥*#3le*©ttfff±* Tfl!l©¥^ 
iSS©mS?rSS L-JfcV^-elf— *— K^©te©S«»' 

^S©^tc«tix«:, ±{W©^#SB£T{M©¥3I# 
^S©SrM451?--i'X(Ol J ©ti--5wi:^t?#. 
a^ro^^iaSraJSi-5 r t *5 pifgt 45. 
[005 6] El 1 1 tt» *3llfe©^(cJ;S^«:ge 

i-»rE0-Cfo-5o 01 lfc*t*-^s'K8Btt, ± 

mm&<onh^&M&m&-fzz\b&x*$z> 0 
[oo5 7] &ib\ ±&nmimz±z>¥m#mw:<omm 

HBtKJav^T, «Ji*H**3M«lt«© i J £ *fl^-y^ , f± 

Zffi«A±©¥#^S SrWS-r 5 C t T # 5. 
[005 8] *HiS©^flS»C*JCt5«*4^0iJ 

so [0 0 5 9] *ftW<D$&2 9Mm\z<>^xmir 
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&mw.<o%imw-?hz>» mi 2 ttumto? y-rtv 4* 

y&yy -y7?--y7mmLfchwhZo mi 2%.vm 
i3i;:*5i^-c, m3Rvm4\z7jkLtcMf&&&}:mc& 

#g«©*^a5p B p(i, ±x£cDSf§ 1 J: S^HMS 

[0 0 6 0] ±3^SSi3lifcHfcJ:a^fl:Se1t-Cf±, 
T 1 O^MIfle^-sf T^iftSa, i"4*>t>E 

«f/IicD*fiLi« £ fi/s 7co;S£J:>5{g:<fS:££ 

*Vtl^S. -f-i&*?*>, 3 

9 |4W - 1 ©¥*fl£^ y 

*HI!lraB5KlSttbfrTV^o 
[0 0 6 1] rtKcMbX, IB 2 J: 
Bt?ti\ /nv^jK— /Wf4, -Y^*— zi^y ^ l<£> i £^g^fc5 L 
yr«*ffiWR#^Hy<Dffi^cK!^*e>;J^5. -f^^*>> 
^jK-zp 7 tt^yi — A- 9 rtKgft Lfctf— /w< 3/ K 

7(4*^^5/^3 (#Jb«rjK2) &Vt»b*,1ZiR<OBt. 

[0 0 6 2] r©J:5*#«fc*JV^T» JtJWtMB 2 ©*t 
lh^§ (#— K8co^ffi*^©a$) f± x 
/W£>ffi£ (>f - Jfi-f 1 ©f 5/ 

/N>-y^-/V7 0S^J4, $tlhffi$J:«9igv^cfe v 
i"5 J: 5 fc*2Bfc©7l*iBlc J: 3 Lfc# 

-a-, m±mm 2 ic ± 3*Mk»#tt±«£ TW<o*m#$i 

[0 0 6 3] £4b\ iSfiO^HftiO^ttfciS^aWWI 

U TAB (f-^t-h^-f Wvr-fy 
^) «BMcJ:9¥»flE^5^3fc-f J'*-*— if 1 iSr 

[0 0 6 4] ±^(0*^PJ(D^2||J£^J^J:5* 

-So Ell 4I4IH1 2(c^J; pft^irtf^x-r 

SteEll 3fc*-f-«fc 5i7!J s/^y^H^lcJ:*?^ 

1 5tw*3l>X, tft-PixBIl 2&UMH1 3^-f-fll^ 



(8) 
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5. 

[00 6 5] @| 1 4&tfEI 1 5 tC^-f-J; 5 fc, ±ffi!lcD¥ 

/w<;/ K8lc^!K$ix5. v-nv^jK— /W7©S 
£tfs, ^lH»JiM2<D$tlti§£ i!3ii5^ro-C x ±fiO©** 

fr»«i:T«©ijM»#««©-f y-* i ©wore 

Ifl t<0^»c^$tufc^(cHx^$ix5o 
[0066] r®J;5 fc¥**S«©«i*3efc*i^ 

[0067] /iia, ±.mmmmz£z>*m#mm<z>w3 

[0 0 6 8] *»w©»3Kafc«icov^-r«iwi- 
5o BBl eatfHl 7tt*3BW©«3lHS«k:J:SiN» 
frififllSr^-t-WfflBH-efc*, 01 6M&1 7^cio^^ 
t, HI3^05El4tc^i-«J5S;gBp D ptlKlCgBf Q tc|4|llC^F 

[0 0 6 9] EU6K*5^T. WfWy^S J:9'h* 
3trfl|^$nT^5 0 ^^s/7°3St53Afi, 

t hAuVJ^AiZ*. t)W V^-jK— !f 1 <D^7 ! >( -y 
?><y K5 tSSRSir, »Jh»«l2 K J: «?-ffWJc#Jh 

[00 70] El 1 7 fc^i-^^ggtt. El 1 6 (c^-f- 

[0 0 7 1] Sfc, H*f±L4v^. *^3Se3S:T 
AB^tt5ritt't5„ Ell 6St/Ell 7T? 

so tt^fls^yT'Sr-iBfiia-CWIgitlhU-CV^S^, 
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w-f- v 7v> mitm £ £^ V ? aK— A* 7 B <S>i8i $ «t 5 {S < 

[0072] ^H©843e»ejfc:ov*TlW!-*- 
2)0 Hi 8r±*»Wo»4Hlll«fcJ:**MMMt«tr» 

-rwsn-cfos. mi 8^*5v-c, 01 2\z7F-rmf$M 

[0 0 7 3] 01 8K*ItvC, *»*fy7"3 J:9/h3 

3(C®S$^-CV>5c 7*3^^3 Aft, 

i: Uu y-T-V4 K «t 5 Vy*-zK-if 1 cDtf'v^rw ^ 

y k 5 \z.&mzti s m±mm 2 k ± 9 -wmza± 

[0074] 018 k:*i-iMlfr»«»±, *m&f-j7 

»f|£fy^3li7JI yy'lf y^llgKi^V^-tf- 
if l^HS-T5-i:t)-et5L, TAB§^«-J:9 3li£ 
L-Ct><tv\ 01 8-eit*»*^-y^*r— iBSia 

[0 0 7 5] ;§•*:, 018 fc^-T^^a^fi. £tlfc 
#tJ!g 2 <E>£titift £ <fc 9 liVVNy^d5-/V 7 B iSRtt bfr 

[0 0 7 6] ^(i, *^BJ<D^5^ffiM(-O^T^-r 
5 0 01 9li*^^wm5HJfe^J(cJ;5^#^«©»r 
E0-C$>5„ 0 1 9 K&l^T, HI 3 {d^ Lfc«^g6 D p p 

[0 0 7 7] *3U6©^fET?tt. WV^-tK— !f2 1 £ 

y*'< y K 5 y K 8 tt-T S9 — !f 21© 

PSiBfcKtt f«*fy7"3lW>!!'-iK-f2l 

©WffilcfSIt bttfctf— 7W y K8 XtitfVf^ v-yV* 

5> Ksf*, v i a*-^2 2\z.£v^^\z.nms&\zm$i 

&flZ>„ V I A*-^2 2lW^-^-f 2 lOlffi 



5= 3=fc x WffiOjK— K8(DV>i"n*»— 
[0 0 7 8] >V7 C<DM&l*itlkmilB2<D2t 

io -#-f2 1 tTfll©**^!©^ V^-Jtf- If 2 1 
£ ±<R)cD¥9l#^- y 3 ©*fJt«M& 2 i: Tfflll 

ot, /V7C©jS5$fi > ^tJt^flg 2 cottitiS 

[0079] as $nfcfc&©¥##i£g<D 5 

Tffi!)©¥¥^y7 p 3^^Jh-f-5^ih«Jii2© 

20 [0080] ft*5, *safio»«IK:«t5iMW*c»fll'b, 

>-y*-ett*<, yy'^yy'llSXfiTABSigct b 

[00811 021 (a) Rt* (b) fi. Ell 9RWi 
2 OlC^i-^^BW^^J^aeUTc^Sr^'f-m 

s;0-efe.5c z.<D&mmx\±. (a 

u 17^-^4) Sr#tih-r5gi55>^»itfihafli2©ia$Sr 
{S< LTfoSo ^TbT, ±{B)©^^«W^#^y 
/3©fifi« TU<D^mmiW.<0*^&3-y-72<DQL 

^S<o^ yf -f v y* 17 -f -V^^fik $ jvfcgp^dsfijtc / £ 
^i5tc-T5c -T^t>*>, tKv^^ vy*!7^-ySr*tjtU 

^^eco-O-^-zK— if 2 1 tTfllO^ifrgfiO 

vy--3#-if 2 i t<Dfflm*9t#>z>z t&xz. mm 

o^SftSfro* yf^ >-y'!7i'ir£*hh L7t§e^Sr, 
te*©^#^B<o^ yf>f vy*!7-Y -Ar«fl-©gB#&£r 

[0 0 8 2] Wi, 01 9X1/02 0 
S« 

[00 8 3] 022 y^Sr-Y V^-df— T 2 

1 ld^-t-5XaSr^Lfc«^;0-Cfc5. *^P^©^5 
©HlfeCT-ett, ^^yy'3-lSO!3-2dS-rv^ 

T«0*»ff^ y y* 3 - 2 Lfc^-e±{BI»^3f «: 
so ^y^3- l ^r-f^^— jK— if 2 1 (DfrMMotfafciglg. 
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-t-3KI> 4^9— &~ f2 1 ^?fe*3 0(C«BL-CfT^ 
5o -f^*-#— tf 2 10Tfii©Ittttt?l:^fls:f 

:otf f Mftf - 1 ?r^y^-/f-f 2 lie 
H>'^-^-f2 1i 5 iA/TLtt\ T{B!l©¥-9Mfc^- 

^^ S '^3-2<OT^«lH5tt-3 1 fclStf-C^ 

1 <7>94 *tttf<Z>%i<Dffim\Z.£ Q 4 *9 -tf-tf 2 1# 
»Sfcv*J:5K:i-«. >K«SStt-3 1 t VXte. 

[0 0 8 4] 02 3 ft, i|s|#f^3- ltf3-2# 
imZtllt.'f >9—#— !f 2 1©^*^SS3-11C!7 

5o if y 7- 3 - 2 *9-tf— tf 2 1 |£*MR b 
■C^-f-V*^^ V^SrtTofc&l^ R»fly©*#fls^- 

if 21 w^^yK) ^©sautttKittP'fir* 

^©ffifid^PfrSo -f^- !f 2 lfit#ft&*^ 
Stgtr^S^Sfe*, 4lf9—#—V 2 l©fl.ffi«Sr 

-1f 2 1 U*V* (Tfi!)^tt^A/-CU*5) , 

iJIfls:?- y 7- 3 - 1 t Tmot&M/Pr V ~? 3 - 2 i 

±M<o¥%Mfc*?y -73 - l o^Kv-r ^ v^teBJ: 9 rtfiO 
^■^^3- 1 Sry-f-YsKv^-f *91rZ>J&\z, 02 3 K 

^-r<t 5 ^<?— /K— if 2 i (DTf^y^A >-ynft% 

M3 0WJ:iit^t5rt^t*#, f&A3 0(CJ;i9 

T, iffiD^^^y^s- 1 to? 4 ^HtSf 4 >9&f 
tf 2 ld5^A/-C!7-r^#>"r-<>'^ s 
awcfi'jtfcv* J: 5 i. o fcKIIBSrIIBK-*-* Z. t 

(0 0 8 5] 1212 4f±*g«*t3 1 Srftffl L^TM 

-#~tf2 i<Dmwzxz?$m&\Bim-i- : bJf&*7jii-i& 

S;HIT-fc5o 02 4 (a) i*Tfegc\Z.i&m£hK.4 >9- 
h^ai^s/T'WfflllSiaT-foU, i24 (b) ft 
^^ y ^3-l©±*^bH,7t¥SBl-Cfc5. 0 2 4 

■i V9—&— f 2 1 Sr^«)feSS«^**TL* 5„ -< 



(10) 

V*-#-1f 2 1 tJ»**fc««T»'f !f 2 1 

■tZZiiicXV. y4 J rtf>'9fc£Z>mm&'{>'9—# 
-if 2 1 \zm*-t>1%xi>, <<*9—&~ !f2 ltt**uet 

[0 0 8 6] 4*9 — *K— if 2 1 (DffjEgBW3 2 

JfjEgW3 2ii^Sfti©ISl^^-!iK- !f 2 14- 

[0 0 8 7] #3P^||5 3lffiMKJ:3¥3lf££l 
¥-a*#gfi&* t ftf-T *K— if 2 l ±{c^/5fc u 
5. 12 5 14, *M6*f JhflJ*-*' KASOWEH-efc 

<o . 0 2 6 f±»iB*tJtffl*— ^ K*a©rt»**i"¥ffi 

[00 8 8] 025 \Z7jkirm±XMn. 3 o(D¥ajft3£ 
BSr— jSL-T^g^lh-t-SfcfctDtroT-fet), 4*9 — 
20 tf 2 1 Kf4_hT-£-:bltr-C 6 m^^Wf- y 

£*vO^« J^9-tf—f2 1&¥m&$i&E.te&<0 
J<%£&ftVXiS<9 , $^>l-^— /UK^!3 3A, 3 3 
B05Vt- 3 4*I^Hc5S^E-t-5SB^t>WU-C^>5. ^ 
Wfcfe, -0-9— JK— !f 2 KDWffi^JIISrajA-t - *^ 

H-Htf*feifeV\ -tr-e, 02 5^-f-J: 5K> y— h 
3 4J4JiM3 3 ACDWCWtV. f— V 3 5 A, 35BCD 
tti5i\CtiLU-t-Z>-<09— Jl?— if 2 1 WgP^-iC^ D 2 1 a 
SrSttTT, !f 2 l(D±fflSi:Tffi9»M*"f-«t 

30 flg^*>n5J;5^i-5 0 -fti:t>t>. -O-9-tf—l? 2 

1*s(l/9— 1f2 KDB3P2 1 a SraoT'T V^ — 
— !f 2 l©T«)^A^n5. 1f<D±Wi: 
T«i tC^A$tb7t«flgtt, H35A, 3 3 

B Sr^~ L-C*9€|^j*S-C^~/V' 3 3 A, 33BO 

tf 2 i©pnBlc*«l*itfc*i»fle^y^'SrR 

[0 0 8 9] «fc, 0 2 si^^nsi^l^^:©^ 

40 flc^e ^ [^^r tc^g^f Ih-T 5 4*9— X— f 2 1 
J < 4 9 , K4S 3 3 A, 33Brt 

S3 3 a, 3 3B\atmmm^±^>3 6«SR«tfen 

TV^S. Stg^gSlte^S 6»±*-/i-K^S3 3A, 
3 3 BO^^^b^mbX^^^-sK— »f 2 1 tc^^-r 
5i5{-Rl7-ejn?)o Ufe^ct, ^ ^-#-H , 2 1 

®±ZfrZo 02 6(Ci5^T^-§-2 3-C^$tu5 

so g6^tt^E)?±e>3 6tfS-f *9—tf— f 2 
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[0090] ®\m& 5 *m#f y 7?>mmm\< 

^Jhf^tt^TLfciMS 3AiTS3 3 B^pCfrlc: 
B£t75&gl±ft<. TS>3 3 BlCfSttSfctJ-e'b. 

* - ©* £ K J; 5 £ Kih-t" 5 r t T # 5 . 
[00 9 1] :£JLk©J; 5 ftlSUiJ: 9 ^^tufc^igfr 

<@^<D^^S^^fiJ$^5<, ^©£5 ft 

-:7*££T@£LftASfc^;&sm?ft5o L;4>U -fv 
if 2 l Wi^ffit^:^^s/7 B ^^$^^■CV^5 

v\ ^y^- if 2 i fcflfit)o«t5r.i:^-c#ft^o 
m^m^-rzMft&ftvm^x&z, uv^-^37^ 

V*-2K— !f 2 l<D^-^flfi<9o< J; 5l;tT*5<„ £ 
h\z& 9, v*— jK— if 2 1 SrUV^-T-S 7 lei 9 

[0 0 9 2] fcSWi. »a&#Ik$ixfc»#E«1-©-'f J' 
if 2 l Sr^ft^i^v^u— !f«JBr»::J:«J& 

vf-^3 7 »4^ih^/ig fcw 9 o it s mat? i> ft 
t\ £©*§£\ -o-^-jk— if 2 i <D&*-r-<#a5#K 

[0 0 9 3] 02 8l**&W<Dn5nMM\z£Z,*m-# 
K««r**R»::*«lUfc*lBt*-rfl^:HT*>5. EI2 8 
KtjH-J: 5 fc, TflI©#Jfc»IH 2 fc-^lf-tf- K*£©S 
«3 8£©|tm^«#3 9£iS:tt5£tlC c c9. ¥*fic 
KfltfrSK 3 8 »Cgc£ bfc«t«-C««rt-5 £ t 
5, $«*t3 8fi^frSgt^P^^^^«-rSSI 

t i: Ltti^o 

[0094] ftjo, El 2 8 \Z7jk Lfd$«$t 3 9 ft, #31 
W©»5^WteJ:«iNIMfi8«tel83::tfc<. ^y 

* -tK— if ©TWlciMlflc^ s/ ^s^fih S^fciMlflsiS 

[00 9 5] El 2 9 ttttffiif Jk»©*JM»#fc U-v 5 * h 
m&&Vom Sr^ttfcCTSr^i-o ^fy^-^-f 2 1 
o^ft^y:7**IMW-3»#fcttt'$?* h 1 0 AitB 
/V7 SrttttSSMH-©*^;* h 1 0 

to-erg^t^* hi 0 A*5#a-f5^i: ifttK 
h 1 0 A<DWXK£>)ffim'<V <D&£.iWmZiM>. * 
fc, U^* M 0AfcJ:3-f ?2 1«3&LT 

tt^l^ <<f5^i 5, y w 

h 1 0 ASr^ftftV^cfe, h 1 0 A©J?iW> 
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[00 9 6] El 2 9 »2*3§91©ffi 5 HJfcMfc «fc 5 

[0097] EI30H h $r#i£fl£iiee©ffi:gfc© 

ffllC^fflLfcCfiJSr^i-o El 3 OtCtJV^T, Uv 5 ^ h 1 0 

[009 8] El 3 07I/MEI3 2 li, ±xg©#HJgM(-«t 

^2«©«*«r*u ei 3 2itmmmm'p^^^^ 

^^•5,y^3fB©^5r^L, El3 3l±«S«it^ fc 

-&*n5¥^^y7°* s 4<@©^a-sr^i-o #eiic*ji> 

tt, 2#S©«B^fia^«5g©«^:El^^^nT^5o 

©^flgd5^$tur^5o -rft*?*>s St®*jSi ^tvTt^ 

^^©T-SjS. 4fl©ittBGA (si?— ^!)?K 

#ftV>#^-tcxFnSr*^L-CV^c 5#@©tiBf± 
LGA (9fK^yyK7W) ^ffl^rtgTfcS^ 

so [0 0 9 9] 6#i77M8#g©«5ic»±^^ 
•y^©^i^ffl^I«eft*l£Sr*bT^5c -t-ft^*>. 

ot9«^Sgft»^-ttORl?r*^L, ^^Bllgft^ 

7 11 y^^"I«gft«^-lixpp>Sr^LT^5o 
$e»tc, 8#e©ffli|-ef±, ¥m-#^-y7$:TAB&m.*f 
lEft^g-lcOPfJSr^b, TAB^T^ft^^a-fix 

40 [o i o o] 9#a&tfi o#e©«ST*(*, la^-a-t?* 
^ft^fr^yT'waiiSr^U-Cl/^. -t-ft^*>. 

9se©«!-t?tt, mnm<o i mft3--yy'm±*mm^f£ 

ft«#tcOPP5r*^b. l^a*©^s/^IH±SrW^t?f 
ft^^lcx^Srg^u-CV^, 1 0#g©flB-r?fig« 

^s/7°iRi±sr=w^Brtgft^a-tcopp&^u ^a^© 
^ y -?m ± v # ft x sr l t a „ 

[0 10 1] g^>-c, ±IEUfc«^^fl-i-5^^SS 
&«JS-t-5AfrWft«JB^t-o^TSiWi-5o i*i> « 
T©tft^l-*i^TH, 5fe^03Srffl^-ClftWU7t^^ 
so St«4 0«rflW-*-S«»coi/^TlllMi-*. 



♦# g| 2001-223297 (P2001 -223297A) 



21 

[0102] 03 41*. ^mwmtAo^m^m^ 

Bf4, *B§^5£^^-:^fe£x-://V4 l % 

[0 10 3] ^y^r— ^ttjfty— y/U4 1 f4 N SfrlELfc 
tS3t*fe^«t 9«ii$;h,fc^f«SB4 0#-l*ttfc* 
B3*t59— *H«fltfl4, 

[oio4] »jt$*vfc^flE§6«4ott» *mm 
^64 o«^v^^-^7^T{iy{wLTasj^ffl hwi: 

-f*?e>«i*)aS*bfciN»flsS(ll4 0»4, ±T£i£&£*t 
tc±f< y >r- fA> 4 1 tc«fi£n5o 

[0 10 5] ^s^-.;/ K4 214, E^LifeV^Kj^ 
B atfybm \z£V y =&l7u(£)\Z&W}*im 

&WLZfi1t®.m^y K«4 7 b^T*3 5 » ¥3S# 
2£B4 0 fcRfl-fS r t fc.«fc 9 {fc£f-?# 5tftJ&£ Sfl/C 

[0 10 6] 7yyy^U4 3Af4, «SM-5(B^ 
y K4 4AIC77 5'^ 5 0 5r^*-f5 t <OTfc5 0 
77-yyxm&n4 3AI4Rtt7fiM£t £*VC*J«K 
±.mi*M^¥-W&& : frV1tmj&kZtiX\i^ e 77 y 7 
*5 0[4, ^<077y?m&%* 3 A<D±.miz.mmzh 

tzM., v>4 8£fflt^T3rJ£cDj?:£i £3ft,% a i<D 

H(077 y** 5 0©Jf:£f4, 7*-^4 8i775'^ 
0M£g|5 4 3 A i ©ffi© 7 y T 9 £rfl§fi-f 3 r. t <fc 

[0 10 7] 69^yK4 4Al4, ®^ Lft^il)2£B 

4 4A<Dft$ig|S <BBK:*Jl*3T*W» # 7 7 y 7 tt&gC 

4 3 AlCiE^$tbfc7 7S'^^5 0^}f LMttfe^S^ 

77S'^^5 0ll775'^^li4 3AH 
(ga^y K4 4 A»C^?> £ 5#?f££*VC^5 0 

[0 10 8] jj*7^- v b4 5f4, ±gB£«&-f-3± 
n**7 5 1 £Tgf£«fe-rSTS|5;&^9 5 2&3TL*: 

5 J: 5fc**©^*8B4 0fc«»-r<5BIHC. 

[0 10 9] #ISffi0!|^f4 2B©^flc&B£«S 

fcT»fc(fcBr3¥*fM8Bfc»*4 0A-C*U ±135 
lc<t«i-5*i»flEil««rlff-8-4 0 B-e^i-t>^t-T5o 

\±®%4 0 Srffl^S t.O t -T5 0 
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[0 110] 0^$^5J:5t-, A^7^-=^7 h4 5f4 
±§B7J^ 7 5 1 h-TUtl* 7 5 2 S:— flctt^KrtfcflljSi 

g«4 0 A t ±^(^Bi-5^ft:^ff 4 0 B SrlH^w 
Sttsr tas-efrs. .tot, 1-&©*^7(D^L^ 

[0 111] ±|B*jfc££*ufcfWiSB«:ffi^T 
0 A, 4 0 BOWS^jfetCO^ 

[0 112)ff«:gf4 0A, 4 0B^ff5IC 
14, 7c-r*TgB(C{i«-r 5 ¥«#3itB 40A^t!)T 

v>4 6A\cmm-rZ>o *tJm-5?4 6A 
f4, ^f*gl4 0A, 4 0BSr9it5i®S^t 
ifc-5tO-e$)5c 03 514, #^if4 0ASr*+y 

[0113] mm-7nzfrz£?\z, +ty77f-y 

4 6 AKf4¥^#^B4 0 A£&fifci6i-5fc*cDg§* 
i4 9A«$Jlt^5, 7.9 7 7 K4 2 14, * 
20 TSB^'(4a-t-5¥^^B4 0A$r/-?s/>7— v?ffePS9— 
^4 1i»«>taiU *1r!>7^^4 6AOjtti 
4 9 ArtKUtB-f*. 

[0 1 14] tWELfc-fcSfc, /*y*—SHW&y-^/t' 
4 l 7 dsJbS&lc-KBI-S <fc 5 

Kfi4 0!as«NtS*vCi^«. ^fc, ^S»^AyK4 2 

(4, jnmkkb 4 o ostJhgMB 2 <Dmffi*v£%-rz> r. t 

6 AK3fe»S*tfc«tt»^*iV^T, ^§14 0 A^4/^ 
so [0 115] :®¥*^i4 0AOtt^!lg(D^ (t© 

i&j&mk mm\z.?fft art t> pnK-c«>«) . ^ k 

4 4 A KM L 7 9 v 7 7- 5 0 Sr»*i"5 Mj9^9£tt S 
5. (E^y K4 4 AtC79 y^^.5 0Sr^*f5{- 
f4, HI 3 6 5 *e^s/ K4 4 ASr79 

^.5 0i>m*i£frtc77 y7 xm&UA 3Alw#U^»t 
5c BufSUfc«};5f^ 7 9-y^^tt^SB4 3AK»4, m 
m<Dm$X*77 s/^^5 0«SilT^5 o ±ot, 
(B^y K4 4A^79s/i5'^tti^gP4 3 A»Cff 

tiCi^, 77777 5 Ofife^y K4 4AtC# 

[0116] r©i5l:Lt775'^^5 o*5ge^:$Jx 

fcte^y K4 4AJ4, ^t!i7^7-v , 4 6A*T?$ 
SrTSo iKV>T. <E9^yK4 4Att. ^-^ ]) T7y— 

V4 6 AKmm$h>x^?>*&#mm4 o A^mum 

bfrZ. ttrlELfcipiC, ^^B4 0Af4/NV^ 
-/V 7 «s±«Ulffi«-t-5S5»T? i *-f y T^r— v^4 6 A 

tvT^579^^^5 0I4, fi^5/K4 4A^ft 
1S4 OA^Lf'J-l-TbnSrttCl.tt), *>Vf#>-A> 
so 7IC«k¥^^5<, 
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[0 117] *M1&M~e&, K4 4A 

icmWtZtltz? 7 y y X 5 0 (4^ Vy*3tf-/V 7 £03MB 

(D»$»fctttt*L^J:5«ja£*b"Ci^*. EAT, 

[0 1 1 8 ] 03 8(4, (B^y K4 4 A<Dj£ffi (77 

(B9^y K4 4A©Jgffi!C(4Dfl§i5 5 3 asff$J&$*VC*S 

yy*&:ftjgB5 4 A^^^ixTV^So 
[0 119] i ©7yyy;*^fcg& 5 4 Atf>S2sS:#:fi 
li> ^^B4 0A<D^V^-/U7©iaKffi«tjy' 

fi, ¥«{£gB 4 O A©*tifc»JIB 2 (OBElSHScB £ B&*h& 

K4 4A£r77yy*«Sg&4 3 AK# LttttTi 
Ki, 77 yy*5 0(47y y ^ *M*g5 5 4At©*tt 

[0 12 0] CItUcJ;!?, 79 yy * 5 0&&3t£)%1t 
(ga^y K4 4 A 4 0 Af£# LttttfcKI, 

04 0Ul7F§*u5 J; 5tC 77 5 0 ^4/^:<'y*7K— 

,'^ 7 (CcO^-iE^ Is^y K4 4A3r¥# 

#Sfi 4 0 A Jf fcP, »Jt««g 2 ttlE^ y K 

4 4A<DWM5 3 tttfa-rZVU&kttZtclb, #JhWJ6 
2©±ffitI!flgB5 3 if4^:#<Sirabfc^|gt^2)o £ 

Wlt#tlB2tC7y yy ^ 5 Oi>miXmn£ft> 
■5 r. t Sr5»lli;^lhi-S r t d5T?# 5. 
[0121] 77'7^i«t(t «r3J:5K, ¥ 

^#gB4 oa, 4 o b zmm-tzmmmm. 

*8f 4 0AO^yy#-;v7 t^ftgl4 0B©^ 

-/W^ j/ K 8 Sr^-^-r 5 !J 7 n — *Q.S* S: fTt>tv5. r. (73 
Bfc, /N^y'TK— /V7<Dga^Bgl^-(C7y yy^.5 0^ 
frfiEi-St. 77-yy^5 0Sr«J*i-***tt4* 

[0122] LA>b**S6» *HlS«OJ:5Ki, 77? 
y 5 OdV^^y*^— /v7{w<D^^$H5flf^i:-t"5 
rile J; 9, P^5^y**-/Hia,RU : P&-r5tf- 

[0 12 3] JWrt-5/>v^iK-/uM*^tt»» 
i-^#-/v^y Kra-effi*&-r5r t^ESlh-rSfefctc 
(4, ^y^jR- /V7icigl:co77yy^5 0 £$g^>t-3 
#SM**>3. ^*U4, MiEt±©77-^^5 0^ 
Vy^-/WtC&^£ftfc^lCf4, &PJ<£>7y yy * 

5 0»cJ:y8l^i-5/»'y'5K-/vra^v^fiB^-t-5JK- 
A"* y KW"CM*&* s IS±-f-5 *S-t*i#*> 5 T-ifb 5., 

[0 12 4] Sfc, €?$Jv577-^^5 0©i» 
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r%X*mfc^&*ft&1r%te%:*htfhZ>frh-QlhZ> (77 
y^^50 (£14, AnffftB^^y*:^— A- 7 W«ffi6&(fc;£ 

[0 12 5] ^>-y'jK->'V7ICii*<077yy^5 0£ 
(B^i-S*Sci b-C»±» 77yy^W^4 3 A{C^ 
t5775»^^5 Oroff $SrSiJ»-t-5*-fe©ftfe»C N 
~y K4 4A^I"tfetu57yyy.^a5 5 4A©^ 
Sr3lffi»r*-5i t^#xfe.H5o mi-o^T, 0 3 

[0 12 6] 03 9 (A) tt> 03 8t*Lfc6¥^y 
K4 4 A©77 yy ^SfljgP5 4 A£rJ£* Lt* UTV 
5. IH0(c^-rj;5lc:, Wtt$Hfc77 5'^^i 
^Jg|5 5 4 ACO^, 7y yy^^35 4 3 A*>P>te2f$ 
ft5 7 7 y y * 5 0 <Dm\±'Pfo\ 
[0 12 7] b*>L!ie^fe» 03 9 (B) tc^-TJ;5»c 
77y^^i*St5 4BSr««J:!)MU 
3 9 (B) (C^:-rj;51-7y yy*M*>gB5 4BW 
BtCtyfltJ^-TSr ttiO, 77yy*tfrfiJS55 4A 
20 ~5 4C{cM-#i-577yy^5 0<D*Sr$<JiSpX-#5o 
Cl*U;i4:y, y>vy*5H— /V7(CJS*057y yy^. 5 OSr 

[0128] ±fB©J;5l-^> / y'^— ^7±i:7 7 y* 
^.5 OSrte^-rSMS^Ti-Si:, *9y9'*>yYA 
2 ^«7-7/V4 1 ±iz&Ws-rz> t* 

JcTKiL. 04 1 tc^-f-J: 5 ^^B4 0A±tc 
«f t5 WSf 4 0 B5:Kf t5. r©*y-yy^ 
y K4 2©ftf^t*t-, 7J^y-y h4 5t4^f^yT^ 
x-^4 6©±g6^Sb-r5o ^<^BS, *^73-=yh 
so 4 514, T§U*^75 2i^tP7^f- v 5 4 6AlC^ 

* s*tfc^N««iB 4 o a t ttm-t sftB* -c^fb-r 

[0 12 9]-*, ^Ml40B«tLfc^^-7 
y^yK4 2»4, *^7=-=S'F4 5©±g5*^7 5 1 

t*ns]-r5&B*-c¥^iSB4 0B*«S;aii-5o m 

JCit), 0 4 2iZ^irX 5t-. *^7«y h4 5*^ 
BC^Tf, TSI^i*if4 0Ai5ttEt, ±§et- 
^#^B4 OB^fi-TSflJ^i'iSo ^rUT, ±§B 

* ^ 7 5 1 f4^^^B 4 0 B © y K 8 ©^B 
40 ««fetTftV\ T957J^75 2f4^^fi40A©^ 

vy*jJ?-/v7coi5:B^ia^fi : *5„ rtv»c«tt), 
M14 0A, 4 0 B©&8f8i$a s fT&:fr;Jx5o 
[0 1 3 0] ±IE(Oj;5twL-C=S-^^ISB4 0A, 4 

o b <Dfcwm$&#m&ftt£ivtiz> h , ^:obbb 

mt-*^#^^y^^y K4 2(4, ^^B4 0BCD 
#_, w *s, K8 t, ^ft:3SB4 0 A©^yy#- ^7 
wteB^-a-r^ i 5 , ¥aH&£B4 0 AW±tc^^ 
^B4 0B?ra^-r5o mtcj;v, 04 4(r^$ix^ 
X 0 id, ¥-^^B 4 0 A. 4 0 B \tmm $ Hfc^^ h 
so /i5„ JifSOJ;5tC77yy^5 0(4/>>'y'^ 
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&Bf a¥*#gs 4 6 a©»« 2 1 . ±mcaLm 

f a¥9l#SB4 0 B©^y^-7K-f 1 i:<DRgtC77 
y^^50 J05#ftf a - t tt*V\ 
[0131] 044 [C^-T^flStt, #^Mi4 0 
A, 4 0B45, T&Ktettf £^g#:igB4 0 A<?Vn> 
±gUlCfirSi-5.^^«4 0BO7K- 
/W? y K 8 t ©Kl-^f a 777^^50 -e{5lhfe $ 
rcDfcfe, ¥ffl:gE4 0A, 4 OB 
2M*/l£*Wt:tttK-T?, = J ft!)7^f-^4 6A5r!J7D 

tg-g-TSo rtv{i«tt), #^ME4 0A, 4 0Bfi 

[0 13 2] ft, **J£0iJT-f±2{i<D^#^e4 0 

a, 4 0E^mm-r^mm^^mm^i>K 3mu 

±<D^if4 0&«Sf S^Kfi, ±sBL7i&S 

gif s^t^-cta. 

[ 0 1 3 3 ] 121 4 5 ~0 4 8 l±, ±12 LfcfiWI^feW^ 
»W £ K OB f 5 * © HI -C fo 5 . 

[0 13 4] El 4 5 fc^f 3ejB«tt. 
77y^^50 (04 5 fcfiHiiMti') Sr^faKS. 

OA. 4 0BSrfILfci« *#V*E«eD'N:^jtf— ^ 

[0135] wrofc*^^JT-(i. &3f>- o, K44D 
l:fflv>t^yn'-;i'7©i/'<!) >-^<HT&5flfEEi: b 
fcri£<l#®:if at>tf>-c;fc5„ 

y K4 4D©#-«£ Lt. SIROD^X V U^tt 
£ffll^-CV^ 0 -t L-Tx 04 5 (A) , (B) iZTfrtX 
77?^5 0<Dte^S«f{C*¥^«§Sr^b 
oo|B?^y K4 4D5rTi5$-er> />Vy*7tf— /V 7 

[0 13 6] rftldj; 04 5 (C) JC^fJ;?^ 
vs^^sK— jU7 ©±ffitwfispfi^SJ^95 7 AriSfl2j&£*L 
5. Z<D£o\z^ (B^y K4 4Dl;fflV^/>y/#- 
/U7cow<y >-y*£rfr&5 ^ttcj;!9 N ^y^^-/V7 
e>i«$£*>J-<fkf a fl^Bflcfcltagl^F 
&<D38££JWf a t*s-C#5o £7t* 
7<D±i«gl5tCJFS^S^7A^^$ix5fcfe, 77 

y^^s oo?^ttt>[fi]±-r?)o ^yv^i 

[0137] 046 fcjj*i-*»09tt\ O 
A, 4 0B££Wf a^ #¥3M£igfi4 0A. 40B 
<DteB&:«>£&BS!:*teft 5 5 fcffl^Tfrfc 5 «t 5 t 



£5 

7tt<0-C&5, (fc«*»f&£5 5tt» &fi£fc«>gl3*t5 5 
A~5 5 CJCi: t)«J*$tlTV^o 
[0 13 8] rW#tefi&:ie>gC*t5 5 A~5 5 C»i v 0 

T^?)o &m»:#>MW5 5 Afi, #3f#SB4 OA<Oltt 
B&fcSrfffc? 4>OT?fe<5, ¥^#gfi4 OASrrtSBI- 

*t-CV>5 0 

io [0 13 9] Ifcfc, ttlKfefcaWS 5 Bli, 

4 O B (Dftf 7 t©t & t) > ^Sf4 0 

B^rt^{cteg^*Lfc^-eiKiWi-5«l:S^:«)7L5 9 
Bi9S»/fc£*VC^S. JEK, ttB*tf>gB«-5 5Cf±, * 
±a5f-KK$tb5t»0-Cfe!5, 6?^?h*4 4E®77 
yi7^M*gi5 5 4Ai5#At5iP 5 6&Mf$.£tlX\<^ 

[0 14 0] £oT, ^«MS4 0A, 4 0B^ttf 

A. 4 0B©ttB»:*^ilSr : fT^5ri^T'#, £A£ 

oa, 4 0Bm±i> i Ttii^t^x<o. 

UM^ 77^^50 tfStt«f a - t SrBlkf S 

[0 14 1] £f£, 04 7 KSrf i4 6Srffl 

<5@5tU dCD^lS-ey 7C2— SttSSrtT^CP wirSr^St 
if at^T-ika. ^(Dm^t-t^^t^X*). &m&: 
5 5 i/ ^a r t \z «fc t) iSW^^'feBftfe £*u 
7 y y * * 5 0 \c <fc «? ^gifc* $ixfc«HgSrl6^ boo, 
so #^$#£B4 0A, 4 0B£y 7D-«iSi-5rij5S 
T'#2>o rtvtcj;!?, »PHft»cJ:!9 77y^^5 O^iK 
ttliftoTt, &^§14 0A, 4 0BSrial/^ 

)Vi h y K 8 Sr^-a-f Sii^aw^li !i.7 

D-«iS{wK^$tiat>WT-fi^< » 7*oy^b-^- 

-c#a e 

[0 14 2]g^T, ^MS4 0A, 4 0B5r«g 

f amwas^jfe^o^xittWf a D 

40 [ 0 1 4 3 ] 04 8 *3efc«IC*i^TiN»fr««4 
0 Sr«gf 5^(-ffi^a^^fico»«gBSr^b-C 
i^3„ i^, B4 8l:«V^ ^C^KU7t0 3 4id^L 

it.m& t m-mmz.^^x tt. pi-^srw-t-c^ota 

BJSr^B&f 5 0 

[0 14 4] *HlSM©S!Jg*iifef-ffi^aSfS^fitt. 
7C»&f 5 i: y v^Wi^x-T'/w 41. * * y ^ ^ y 
K4 2, 7 7v9Qk1&U4 3 B, M*^7^-=5' N4 
5tfKJ:t)«rilSiXT^a. ioT, (Ef^yK44A 
Sr^S t bfc0 3 4 LrcSfg^B^lt^, «^* S 1B5 
so *'^t:$i^TV^5o 
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[0145] /< yv—'S&fe'r—T'A'A 1 f±, EI 3 4 \Z 

[0 14 6] iot, *HJfc«©*frfcr±, h U 

^a»fc©9ffl£*vfciNMfcSB4 0Sr-t©**o»»T 
* tr—i?mi&T—7/i> 4 i lc«e-f-5 r t 5 it 

±C^gf4 0 LfcBU *S*illi4 0BI± 

[0 14 7] ***«-Cfflt^-CV^5 79y^«i»e«4 3 
Btt. 4 0BO^^#-A'7tE«77 y 

5 8fi, ¥ffi&V1ttf.Wi-emMftVt<oMVt*ftl'X\ / > 

*. ;©77'^^«i5 8tt¥**Slt*4 0 

b ©ewufcamafrfci-a ± ?«^$tit*5 9 % ^xB-rs 

J: 5^^*— ^7K75y^^5 OSrte^i-^^. 

[ 0 1 4 8 ] *H160ijT*tt, 79*9X501*7? v9 
*1&3H*5 8rttC©^EIS:$tu-CV^5o 77'^^50 
*75«/^^8*«5 8rtti«t5l:tt> 79*9* 
5 0«r7?y*{fcl&tt4 3A©±ffifc:EKLfc«. 05 
OC/Tt i V s 4 8 *m^X7 9 y 9 

5 8rtJc#Ai-5. ft. 77 S^* 5 0©ff£li> 79 

[0 14 9] _tfE1»J&i StbfcSMSMSrfl^-C 

fTfc*Jii,5¥3M££1tt4 OA, 4 0BcSMl;o^ 
TlftM-t-S. 

[o 1 5 o] ^m-wmw.4 oa, 4 0BSrws-rs^ 

li. 5fe-fSTas^'(4«i-S^^il4 OAS:** y T 
*7-v>4 6 BIC^I"?). i4 9lt ^^14 0 
ASr^-t 6 B^^LfcttlS^bX^ 

5, H30»c^$*t5«fc5K> y T^7-v?4 6 Ale 
tt¥iftttfiB4 0 A5r^a»:*-rSfc«)(0^»«4 9 B 

4 0ASr/-<y^— -^flMft^— ^4 l*»fe«33lU 
!l7^f-i?4 6 BOSIf«4 9BrtKSft«. 
[0151] SWBLfcJ: /^^-y»f-7';v 
4 1 ictt/^^tf-zv 7 *STf35tw<4«i-5 «fc 5 

gB4 o*5«a$nxvNS„ ^^5/^^*4 2 
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[0 15 2] i©*i»fle3fi«4 0AO«S6« ! ao* (ttt 
?\ZX*-B%4 %*m^X7=7 1/9 xQitfeUA 3 Bid** 

L7?y?^6 o*m&tz>timi>mi&Zln,Z> (0 5 0 

#B8) . 7?y^^(M6«4 3BC#L7?y*'^50 

io u 05ltc^-t-<t5fc:, ^3I^B4 0 AJilc«^-r 
3¥3Mfc£iB4 OB^MtS. 
[0153] y K^y K4 2 1± % ¥>S{fc3£B4 0 B 
*7J y9 Xffl&n4 3 B±c07 7-yi7^.^*?t5 8© 

±»*-e*a&u m^xrmi-z. ¥i»ii4 0B 

tt, y K^s» K4 2 ^JSS^ixS^tc/NV^-^ 
7*ST«fc|fc«"t-5S5»fcftoTl^5o iot, *9* 
V^y K4 2 dSTfb-rs n i: lei 9 . 0 5 2 K^i-J; 5 

K v /V7(±77y^^^E«3f 5 8rt©777 

5 OlC^^tuS. ^ti!). /n^^tK— JH>7\Z 
20 t47 7-y^^ 5 O^^^^tl/So 

[0 15 4] Z<Om. 77*97-5 0YS.'^S?i£—)Vl 
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